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At the introduction of any new technology, there is a steep learning curve for ser-
v ice providers and end users alike. With new digital printing technologies, service 
prov iders must learn how to eva luate and optimize the print characteristics of 
thei r presses, in order to prov ide a product of highest quality. For print buyers, 
designers and other end users of di gital imaging, it is important to understand the 
level of quality that can be expected from the new imaging devices, in order to 
develop a market and customer base for the new technologies . 
Statement o f the Problem 
Currentl y, short run printing needs are being met by offset lithograph y. The costs 
associated w ith offset lithography are high, limiting the increase in market size of 
short run , four-color printing. With digital printing, the process is most economical 
in the short run , four-color market segment; but, questions lie in whether the qual-
ity of the color reproduction is high enough to compete with offset and to meet 
the expectations of the customers. 
Problems ex ist when customers do not fully understand how color image 
quality changes from one printing process to another, making it difficult to know 
how to purchase acceptable quality printing. Digital printing's potential customers 
have printing needs that are currently being met by offset printers. Therefore, the 
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documents for digital printing often contain images being re-purposed, which are 
already separated for a SWOP environment. The effort to re-scan and re-separate 
files is costly and time consuming-defeating the benefits of digital printing. 
To address this issue, each digital press vendor has developed an algorithm 
to alter the characteristics of the digitally printed image to match the offset printed 
image made to the SWOP specifications. In these situations, it is important to 
know how a digital press wi II reproduce the previously separated files. 
The issue addressed in this research was to determine how well the algo-
rithms for the Indigo E-Print 1000, the Xeikon DCP-1 and the Agfa Chromapress 
can adjust and print an image separated to the SWOP specifications. Will the digi-
tally printed image meet the SWOP specifications and will it visually match the 
SWOP lithographically printed image? 
Hypotheses 
• The algorithms for the Indigo E-Print 1000 will print according to the 
Specifications for Web Offset Publications, within the acceptable tolerances 
specified in the guidelines. 
• The algorithms for the Xeikon DCP-1 will print according to the Specifications 
for Web Offset Publications, within the acceptable tolerances specified in the 
guidelines. 
• The algorithms for the Agfa Chromapress will print according to the 
Specifications for Web Offset Publications, within the acceptable tolerances 
specified in the guidelines. 
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Methodology 
• A test form was created with targets designed to evaluate Screen Rulings and 
Screen Angles, Gray Balance, Solid Ink Densities, Color Gamut of the process 
colorants and Dot Gain. 
• The test form was printed on the same paper type, with each digital press using 
the algorithms designed for SWOP simulation . 
• The print characteri stics of the Indigo E-Print 1000, the Xeikon DCP-1, and the 
Agfa Chromapress were evaluated-with specific interest in whether the algo-
rithms for the printing engines print to the SWOP specifications, within the 
acceptable tolerances. 
The measured anal ysis of each printed result was used to determine whether the 
algorithms of the digital presses optimally rendered SWOP separated images, with-
in the acceptable tolerances. 
• Additionally, a book of high quality photographs, with a variety of image vari-
ables that were scanned and separated according to SWOP, was printed on 
each digital press and proofed on a traditional SWOP proofing system. 
These printed/proofed pieces were availab le to the viewer as a demonstration, 
with a subjective and visual comparison, the differences between each of the 
technologies and as compared with SWOP. 
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Conclusions 
The nature of digital RIPping and printing process allows for the abi lity to create 
algori thms (or color transform s) to "map" the gamut of one printing process to 
match that of another. It is the idea of "devi ce independent co lor spaces" that 
allows color management tools to compute the closest equivalent colors between 
the profiles of any two dev ices. However, sk i I led operators and co lor management 
systems can only successfully account for everything if process variations are small. 
Each of these digital presses are exceptionally sensitive to changes, such as 
temperature, humidity, age of the developers, state of the substrate, and operator 
inconsistencies. The instabi lity affects the adherence of the toners and inks to the 
paper. These variations occur w ithin the operation of the presses and can drift 
over time. As the technology improves and as we ga in better understanding of the 
va riables involved w ith these new presses, the algorithms will be adjusted to bet-
ter meet the SWOP specifications. 
In response to the statements of the hypotheses, the following conclusions 
were able to be determined: 
• The algorithms for the Indigo E-Print 1000 did not print fully in accordance 
wi th the Specifications for Web Offset Publi cations, within the acceptable toler-
ances specified in the guidelines. Hypothesis One was rejected. 
• The algorithms for the Xeikon DCP-1 did not print fully in accordance with the 
Specifications for Web Offset Publicati ons, within the acceptable tolerances 
specified in the guidelines. Hypothesis Two was rejected. 
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• The algorithms for the Agfa Chromapress did not print fully in accordance with 
the Specifications for Web Offset Publications, within the acceptable tolerances 





Digital Printing officially began in 1991 , when Heidelberg USA introduced its 
direct imaging press , but it wasn 't until the introduction of three digital presses in 
1993-lndigo's E-Print 1000, Xeikon 's DCP-1, and Agfa 's Chromapress-that the 
significance of this new technology was recognized . "The year 1993 was a water-
shed year for digital imaging technologies. It put digital printing in a new perspec-
tive and established it as a segment of the printing industry. It introduced new sys-
tems and defined the boundaries for the different types of systems. " 1 Two compa-
nies, Indigo and Xeikon , showed the first digital printing presses capable of pro-
ducing full color work of sufficient quality at the IPEX event in the Fall of 1993 in 
Birmingham, England. Agfa also introduced the Chromapress which utilizes the 
printing engine of the Xeikon DCP-1 but controls the press with Agfa's proprietary 
front-end system. Before this time, "if you wanted color there was a black hole 
between getting a couple of copies with a low or medium quality and getting the 
high quality that you get from offset. What we have taking place now is a new 
breed of productive digital printing systems which deliver high speed and high 
quality color printing that bridges this gap." 2 
Digital printing allows printers of all levels to create high qua I ity, short-run 
color documents on demand and at an affordable rate. "The dream is simply to be 
able to produce lithographic quality printing in extremely short run lengths. " 3 The 
technology compresses the printing process and takes advantage of the speed and 
integrity of digital data transmission to ensure efficiency and quality of the final 
printed piece. The di gital files go directl y from the creator to the press, eliminating 
the need fo r co lor separation films, stripping, platemaking, press make-ready and 
other time consuming and costly steps of traditional printing processes. Optimally, 
one person can control the entire process from input to output. The additional 
value of direct digital printing is the flexibility of digital data, which allows the 
content of a document to be changed or va ried on each piece during a press run. 
"Thi s speed and flexibility have great va lue in today's marketplace, w here infor-
mation changes more rapidl y than ever before."4 
Issues of Concern with New Digital Technologies 
At the introduction of any new technology, there is a steep learning curve for ser-
v ice providers and end users alike. " Digital imaging and printing represents a 
major revo lution facing the printing industry. Printers must learn to understand 
and use the technologies of digital imaging and printing in order to stay abreast of 
the new trends in printing production ."5 These trends are changing rapidly in 
today's marketplace, and it is overwhelming to thoroughly understand each new 
technology before the introduction of another. 
Prior to the age of digital color output, printers and print buyers developed 
familiar references for an acceptable level of quality for color printing-mainly 
traditional offset printing . The quality of this process· is very high and has become 
a standard for judging color. "No nationally accepted standards have been pub-
lished [in the United States] for press sheet characteristics, but specifications have 
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been published for the magaz ine industry (the Specifications for Web Offset 
Publications or SWOP) . . . "', Overtime, printers and bu yers have become accus-
tomed to v iewing proofs and press sheets that meet these specifications and have 
deve loped their own understanding of acceptable print quality. 
W ith new digital printin g technologies, serv ice providers must learn how to 
eva luate and optimi ze the print cha racteristi cs of their presses, in order to provide 
a product of highest quality. " Printers must learn to use these new technologies 
not onl v to be competitive and improve their productivity but to defend them-
selves agai nst faulty copy due to improper use of the technologies by their cus-
tomers. " - W hen this effort is not made, a technology cannot be used to its highest 
potentia l fo r quality and profitability. 
Digital imaging technologies are installed and updated too frequently for 
operators to fully understand the process and the technology. Problems arise when 
printers or operators do not fully understand their equipment in order to operate 
them to an optimum level of qua I ity and efficiency. "Sometimes [a job] has to go 
all the way back to prepress and be re-RIPped because operators don 't yet have 
the experience to predict w hat the color will look like during prepress. " 8 When 
issues like this occur, profit margins decrease significantly. 
For the print buyer, designer or other users of digital imaging, it is impor-
tant to understand the leve l of quality that can be expected from an y particular 
imaging system. " Print buyers are developing a new print quality learning code .. .. 
Digital Printing is not offset printing, it provides a very, very high quality result but 
it is not traditional offset printing ." 9 People tend to shy away from things that are 
new or unknown and continue with something that is understood, familiar and 
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known to satisfy needs. This makes it difficult, at first, to develop a market and 
customer base for a new technology, like digital printing. " [There is an) initial 
reluctance of traditional print buyers to pay the high per page cost for digital print-
ing without first understanding how the technology can be employed to change 
the way they reach customers ." -Kelly Laughlin , Moore Research Center10 
Statement of the Problem 
Currently short run printing needs are being met by offset lithography. The costs 
associated w ith offset lithography are high, limiting the increase in market size of 
short run , four-color printin g. With digital printing, the process is most economical 
in the sh ort run , four color market segment; but, questions lie in whether the qual-
ity of the color reproduction is high enough to compete with offset and to meet 
the expectations of the customers. 
Problems exist w hen customers do not fully understand how color image 
quality changes from one printing process to another, making it difficult to know 
how to purchase acceptable quality printing. "Obviously one fundamental 
requirement is that quality be good. And, the reference is obviously high quality 
offset printing. It is very important especially if you are going to print with differ-
ent types of printing processes, with digital printing and offset, you want the jobs 
to look alike and have similar qualities. " 11 
Digital printing's potential customers often have printing needs that have 
been or still are being met by offset printers . Therefore, the documents for digital 
printing often contain images being repurposed, which are already separated for a 
SWOP environment. These documents may include anything from magazine 
reprints to brochures and catalogs. The effort to rescan and re-separate files is 
4 
costl y and time-consuming-defeating the benefits of digital printing. In these situ-
ations, it is important to know how a digital press will reproduce the previously 
separated files . 
Since one of the main uses for this new technology is in the reprinting of 
material that was previously printed by offset lithography, it is important that the 
digitally printed image matches the lithographic reproduction in terms of visual 
quality. To address this issue, each press vendor has developed an algorithm to 
alter the characteristics of the digitally printed image to match the offset printed 
image made to the SWOP spec ifications. "To give universal access to the press, 
we prov ide the opportunity to create offset simul ations, so that regardless for what 
offset process the job was prepared, the job w i 11 come out exactly the same way 
on [the digital press ] as you would expect to see it on offset. " 12 
The issue addressed in this research was to determine how well the algo-
rithms fo r the Indigo E-Print 1000, the Xeikon DCP-1 , and the AGFA Chromapress 
can adjust and print an image separated to the SWOP specifications. Will the digi-
tall y printed image meet the SWOP specificati ons and will it visually match the 
SWOP lithographically printed image? 
Test forms were created and printed to examine the print characteristics of 
the Indi go E-Print 1000, the Xeikon DCP-1 , and the AGFA Chromapress-with 
spec ific interest in whether the algorithms for the printing engines print to the 
SWOP specifications, within the acceptable tolerances . The complete comparison 
of the print characteristics consists of measured and graphed data from the SWOP 
guidelines and from the test forms printed on each press. Additionally, a visual 
representation of the objective analysis consisting of images from a book printed 
on each press and proofed on a traditional SWOP proofing system. 
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Reason for Interest 
With a background in professional photography, it is understood that the character 
and quality of an image is extremely important throughout a reproductive process. 
As digital printing deve lops a market for cost efficient solutions for four color 
printing in short run lengths, issues of continuous tone image reproduction are 
very important to printers, print bu yers and image creators. With current endeav-
o rs in electronic publishing, it is possible to apply the knowledge of printing 
processes and quality control to best maintain the character and quality of images, 
w ithin the possibilities and limitations of these newly developed technologies. The 
interest for this thesis project deve loped from an education in the field of profes-
sional photography and concern for the quality of the reproductions of the images 
created once they leave a photographers hands. 
6 
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The Market 
Trends in Printing 
CHAPTER TWO 
THEORETICAL BACKGROUND 
Digi tal technologies, especially w ith the introduction of digital printing, have 
changed the nature of the printing industry. It is moving towards a service-based 
industry and away from the sk ill or craft-based manufacturing industry of tradition-
al printing. Digital printing, being a radi ca ll y new approach in technology, has 
created essentially three new areas of business for the printing industry-short-run 
printing with process co lor, spot color, and multicolor; va riable information print-
ing; and, on-demand printing. "One of the goals of expanding into the emerging 
new paper-based media [digital printing] is the opportunity to capitalize on tech-
nologies that allow products to be personalized to individual buyer 's needs. 
Additionally, the latest trend in printing reflects shorter, more targeted runs that 
exemplify the market's demand for customized and response-oriented print prod-
ucts . .. . All factors taken into account, these publications will potentially be pro-
duced faster and less expensively than the traditional ink-on-paper processes. " 1 
There is enormous market potential for on-demand, short run , digital color 
printing. With any new process there are new opportunities. Companies can go 
for a much stronger targeted marketing approach, by using one-on-one marketing 
to deliver a message to a very specific customer. This concept is new and has the 
potential to revolutionize the traditional structure of marketing. Digital printing 
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allows customers to capitalize on the tremendous potential in the short-run market 
with an increase in the use of color to communicate, by making it more efficient 
and affordable. 
Benefits o{ Digital Printing 
These new trends in communication take full advantage of the flexibility of digital 
information-a completely digital workflow allows for extremely fast turnaround. 
'"The key need that crosses all applications is fast turnaround at a suitable level of 
quality.' This combination according to [Rick Dyer of Graphics Express in Boston, 
MA] makes digital printing a very valuable service." 2 Some of the benefits of digi-
tal printing and a totally digital environment are the: 
• elimination of the time and cost associated with film and plates; 
• allowance for faster turnaround with the opportunity for last minute changes; 
• ability to print variable data on-demand and on-the-fly; and 
• distribution of files to be printed locally. 
"Skip Dyer [also of Graphics Express, Boston] replies that the money is 
really made in the turnaround. 'Since the beginning of this industry, there have 
been rush charges. Now we have the technology that allows us to produce the 
jobs even more quickly and that's the appeal. Customers will pay for the conve-
nience and they will pay more for faster turnaround. Our culture dictates that."' 3 
Other distinct economic benefits of digital printing are: 
• the control of targeted short runs, with high quality color in low quantities; 
• reduced obsolescence of information and printed materials; and 
• reduced costs of preparing and storing products that are apt to change 
before becoming "out of print". 
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The Future o f Dig ital Printing Markets 
As mentioned, digital printing has created three new markets fo r the pr int ing 
industry-short-run printing w ith process co lor, spot co lor, and multico lor; vari -
able information printing; and, on-demand printin g. These areas were previously 
undeve loped because of the costs associated w ith prepress and printing by con-
venti onal methods . The costs of producing publi cations in a digita l environment is 
more expensive than conventi onal printing in a per-unit basis; but, " improvements 
in producti v ity, redu ction s of inventory carrying costs and product obsolescence 
(resulting in a reduced break-even point) notabl y outwe igh the higher price."4 
Short-run printing is the largest porti on of the $76 billion , commercial 
printin g market. Studies show that between 47-56% of commercia l, book and 
office printing (including duplicating and copying) fa ll s into the category of run 
lengths under 5,000 impressions w ith only 3.0% of this printing in co lor. The fo l-
low ing table from Mike Bruno 's Status of Printing shows how this market w ill 
increase to 15% by the year 2000, attributab le to the use of digital printing 
processes. 
Growth of Process Color Printing by Run Lengths (7 994-2000) 
% of % of % of Total 
Total Market in Market in Color 
Run Lengths Market 4-Color 1994E 2000E 
<100- 500 16.6% 1.0% 0.2% 3.5% 
500-2 ,000 33.5 3.0 1.0 5.5 
2,000-5 ,000 22.3 10.0 1.8 6.0 
5,000-1 0,000 13.8 16.0 2.2 5.0 
10,000-100,000 .S .6 25.0 1.4 1.5 
> 100,000 8.2 41 .0 3.4 5.5 
Table 1' 
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Thi s table shows the potential market fo r digital printing exists in the production of 
short-run documents in process 4-color, spot co lor, and/or multi-color. Business 
trends towa rd elimination of inventories and printing shorter runs increase the 
opportunities in thi s market and digital printing technologies make it economically 
\' iable to now use colo r. 
Vari able info rmat ion printing, enab led by various digital technologies, adds 
val ue to a printed prod uct. Current bu siness trends also indicate an increase in the 
use of direct marketing as a sales too l. Databases of demographic, occupational, 
regional and other in fo rm ati on are being used to accurately target segments of the 
populat ion. Direct market mail ings, as opposed to mass media mailings , is a more 
efficient means of reaching potential customers . This concept in sa les and market-
ing is another key to the future of digi tal printing because it offers customers a cost 
effective means of var iabl y printing databased information on each piece of print-
ed mater ia l. " 'The days of mass production of printed produ cts w ill soon give way 
to custom ized products w here no two printed pieces wi ll be exactly the same. ' 
c laims Rob Secotine of Indigo. "" 
On-demand printing, also ca lled " just-in-time" printin g, is a specialty mar-
ket considered a sub-category of the va riable information market. It utilizes a 
combi nation of digital imaging systems w ith in-line binding and/or finishing 
equipment to produce completel y customized and finished printed products-as 
needed . " Digital printing [enables] 'just-in-time' print production and supports the 
migrat ion from 'print then distribute' to 'distribute then print. "'" With thi s concept 
in printing, value is gained from the inherent benefits of the digital workflow; from 
the ability to customize printed material ; and, from the reduction of inventory for 
the customer. On-demand printing is "geared towards narrow markets, performing 
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w ithin short cycle times and acting w ith extreme responsiveness. " 8 The ability to 
print customized material-as it is needed and where it is needed-expands the 
horizons for v iab le and economi c so lutions to information management and distri-
bution. "AT&T announced a pilot program to explore the feasibility of using its 
own networking c lout to deli ver digital documents to digital presses in the right 
places. The communi cation s giant is already working w ith Xerox and it has also 
signed Indigo, AGFA, \eikon, Kodak and Scitex as partners for its next phase."9 
"Over the next decade, digital printing systems are projected to grow at a 
rate faste r than conventi onal offset equipment. As these electronic printing systems 
become increasingly popular, industry surveys estimate that on-demand printing 
w ill compri se 14% of the total printing market by the yea r 2002 ." 10 According to 
Charles A. Pesko Ventures, a market resea rch and consulting firm, the growth rate 
fo r sa les of digital printing wi ll be from US S7 billion in 1993 to US S21 billion by 
2000. "' In order for thi s technology to flourish , its customers must di scover new 
and hitherto uncharted business opportunities. ' claims Rob Secotine of lndigo." 11 
Color Quality of Digital Printing 
Expectations are high for the co lor reproduction qualities of digital printing. The 
manufacturers of digital press equipment believe the image quality of digital print-
ing to be comparable or higher than the competing process-offset lithography. 
"Comparing [Xeikon's DCP-1 or Agfa 's Chromapress] w ith offset I ithogra-
phy, w ithin the screen, the specific pixel is always on or off, it's a one bit process . 
For [electrophotography] , it is possible to vary densities in the raster eel I to have 
a much smoother type of raster cell than you typically see in offset. This gives a 
photographic appearance. Looking at the quality of the image, you don 't see any 
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screening pattern ... and the basic result is that we get very sharp images with 
great highlight detail and very smooth graduated tints. " The technology uses a 
two-part toner similar to copier toner, but the particle sizes are much smaller to 
give much higher edge definition and acuity. They are custom blended for a larger 
color gamut and to meet SWOP and EURO standards. 12 
" Benny Landa 's (Indigo's founder and chairman] aim at the start of the 
development of the Digital Offset Color concept w as to target the highest quality 
o f offset lithography as Indigo's quality target. He now believes that Indigo's tech-
no logy ca n go \\e ll beyond that of litho because of its image sharpness , dot defini-
tion , ab ility to print on a wide range of substrates, and greater potential for ink 
coverage and enhanced color gamut. " 13 
'' Preparing files for digital presses requires a great deal of experience from 
both customer and operator .... Customers don 't approach it w ith the attitude of 
w anting pleasing color; they want perfect color, but digital printing has some color 
att ributes you have to learn to live with. " -John Clark IV, Midland 
Communications, Louisv ille, KY. 1' 
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Descriptions of the Processes 
Xeikon DCP-7 1 
The Xeikon DCP-1 is a true digital color (CMYK) web press based 
on a non-impact electrophotographic print process. The printing 
engine has eight in-line units - four on each side - enabling it to 
print two sides in one pass (duplex, perfecting press !. The Xeikon 
utilizes LED technology (light-emitting diodes) assembled into arrays 
of 7,400 diodes spaced at a density of 600 per inch corresponding 
to a spatial resolution of 600 dpi. The LED arrays expose the photo-
conductor plates on each cylinder of the printing units with the page 
image during rotation. The system has variable spot intensity with 
each spot having 64 gray levels. Images are produced with a special 
dry, small-particle, dual-component toner comprised of single line 
screens with continuous variable widths according to the amount of 
color needed. Each color is placed at a different screen angle . The 
DCP-1 produces 4,200 8.5'' x 11" or 2100 11" x 17" sheets per hour 
using coated or uncoated paper up tol 2.5" wide with full 11" x 17" 
or greater, full-bleed capabilities. 
The press employs open-ended architecture. It can be inte-
grated in most workflow systems and accepts popular commercial 
page layout, trapping and imposition programs. It is PostScript Level 
2 compatible utilizing Harlequin, a software RIP, or Barco FastRIP 
software, and works within all standard DTP platforms. The Xeikon 
is also compatible with on-line telecom interfaces making it accessi-
ble for transfer of files from remote locations for nearly instanta-
neous printing and distribution applications. 
As far as future enhancements, Xeikon plans to introduce var-
nishing capabilities and the addition of fifth and sixth colors ... 
Furthermore, AM Multigraphics, the exclusive North American dis-
tributor of the Xeikon DCP-1, [showed] the DCP-1 [at Drupa '95], 
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with significant expansion capabilities. Featured [was] the Xeikon 
DCP-1 / F, a merging of a dedicated DCP-1 press equipped with 
FastRIP™ and PrintStreamer™. 
The PrintStreamer is a very large and swift buffer for storing 
RIP-ed pages. It has a sustained aggregate data transfer rate of well 
over 100 Mb per second to Xeikon's multi-station imaging system. 
With storage capacity for 240 pages in uncompressed format, the 
PrintStreamer can warehouse 4800 typical text pages and 500 typi-
cal magazine pages without loss of image quality. The pages can be 
printed in collated order in any sequence thu s eliminating the cost 
and need for mechanical collating. 
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Fi gure 1 Xeikon's DCP-1 and AGFA Chromapress Printing Engine' 
Agfa 's Chromapress1 
The Agfa Chromapress is nearly identical in its system similarities, 
target market and printing capabilities to the Xeikon DCP-1. It has 
the exact same print engine. Agfa was the first OEM (Original 
Equipment Manufacturer) customer to purchase and integrate the 
Xeikon imaging engine into its very similar computer-to-press digital 
printing system. The primary difference between Xeikon's DCP-1 
and Chromapress is in the front end. Xeikon uses a PC-based 
Harlequin RIP to feed the print engine bitmapped data. Agfa, on the 
other hand, has created a three-part 68040 Mac-based system 
(Power Mac 8100 supportive) to manage the production process. 
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In the first of the three-part system, ChromaPost software is a 
unique Agfa shareware application that collects all job information -
stock, run length, color management system, use of OPl-from vari-
ous PostScript sources and gathers it in a complete electronic job 
file for transmission to the Chromapress server. At the server, 
ChromaWatch verifies job description information and press config-
uration, then handles automatic page imposition and job archiving. 
The third module, ChromaWrite, performs OPI replacement, con-
trols the RIP and press and allows users to prioritize and monitor 
their jobs. 
The imaging process, as in Xeikon , is electrophotography 
using LED array exposure technology. The engine controller RIP 
input is APIS on SCSI and has a dual image buffer-288 Mb frame 
buffer and 3 Gb disk buffer. Resolution is 600 dpi with variable dot 
density and printing capabilities that include single-sided or duplex 
four-over-four simultaneous printing. It can print 2,100 8.5'' x 11" 
pages per hour or 1050 11" x 1 7" pages per hour. Paper input is 
coated or uncoated rolls . Paper output is variable length (depending 
on cut-off size) and has a high-capacity, removable output stacker 
and a separate tray for proofs . Optional ancillary postpress equip-
ment is available for the system. 
Sheet-Fed Digital Offset Technology: Indigo's E-Print 1000' 
The Indigo E-Print 1000 is an electrophotographic system using laser 
imaging on one set of impression cylinders to print all colors. 
Multicolor jobs are produced by laying down each color in sequen-
tial order on the same sheet, thereby producing each copy as a sep-
arate entity. The sheet is then sent off to the delivery pile or optional 
integrated finishing unit, the Booklet Maker, where booklets are 
automatically gathered and folded, stapled and stacked. 
Work is controlled at a built-in Sun workstation. The multi-
processing nature of the Sun SPARCstation enables simultaneous 
performance of all three tasks on different jobs which minimizes idle 
time for the press. For most jobs, the menu system gives the operator 
three choices: load, process and print. The load command acquires 
page and color data from PostScript Level 2, as well as other for-
mats, and converts it to Indigo's internal format. The process com-
mand automatically rasterizes and electronically gathers the individ-
ual elements for rapid processing since each printed piece or book-
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let is completed during the printing process. The print command 
starts imaging the plate. Each sheet is printed on both sides in suc-
cession and sent on to the finishing process .. . . 
Particularly interesting are the two key technologies that 
enable the E-Print 1 OOO's process: Its Electrolnk, and its reusable or 
"dynamic plates." Though it uses normal pigments, Electrolnk is 
comprised of micron-sized toners dispersed in an isobar-diluted 
thermoplastic resin that becomes tacky when heated on the blanket 
cylinder. It completely binds to the paper substrate upon contact 
with zero dot gain, resulting in a clean blanket ready for the next 
impression. 
Indigo's electrophotographic photoconductor cylinders are 
digitally reimaged for each impression at press speeds, or "on the 
fly." The company claims the plates can be reused tens of thousands 
of times. Blanket life is 20,000-30,000 impressions. Direct-to-press 
advancements, along with more support products, [were] on exhibit 
at Drupa '95. 
Fi gure 2 
DTP 
~ (Postscript ) 
CEPS 
Indigo's E-Print 1000 Printing Engine' 
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Specifications for Web Offset Publications (SWOP) 6 
The following information is extracted from the SWOP: Specifications for Web 
Offset Publications, 7 993 Edition . The data is compiled from the Guidelines for 
Color Separations and Guidelines for Printing sections, that describe the actual 
specifications and presented with the information from the General Reference sec-
tion of the booklet. This information is not the author's comment. 
Introduction to SWOP 
"The information set forth in this booklet is the result of input 
recei ved from th e endorsing organizations through their representa-
ti ves on the SWOP Rev iew Committee. It is based not only on new 
information w hi ch is the result of technologi ca l change, but on 
experience and actual tests run in pressrooms across the country. 
"The mission of SWOP, Inc. is to raise the leve l of quality of 
publication printing. This can be accomplished by providing a way 
for the suppliers of input materials to publication printers to prepare 
and proof the film supplied to a common set of specifications . If this 
is done properly, all film received by the printer can be reproduced 
as intended and desired by the advertiser with minimal difficulty. 
Quality should be measurable and verifiable at each step in the 
process of reproduction , and the printer should be able to monitor 
and improve his performance by statistical methods. 
" In order to produce a consistent quality 'printed product, it is 
imperative that each segment in the process of reproduction knows 
and performs its function. To that end, we here describe the respon-
sibilities of each of the participating industry segments. 
"These recommended specifications are for the purpose of 
controlling the quality of magazine printing on web presses and are 
the concern of all those involved in the productions of magazines-
including the advertiser, publisher, printer, advertising agency and 
separator. 
"Initially, SWOP specifications applied only to the separator, 
but in recent years it has become universally accepted that a broad-
er approach to the control of quality is necessary throughout the 
reproduction process. The separator alone is not responsible for 
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reproduction consistency, although, of course, he continues to play 
a major role in the process. It is essential that the film supplied to 
the printer be manufactured and proofed to the recommended speci-
fications in order to allow the printer to mix ads and editorial pages 
on the same press form and run them " in-line" with one another. 
" It is the printer 's responsibility to match the proofs supplied 
and reproduce the quality that the advertiser expects. It is up to the 
publisher and agency to require that the material being sent to the 
printer meet SWOP spec ifications . Since 1986, guidelines for the 
printer have been included in this booklet. " 
Guidelines for Color Separations 
Screen Rulings 
1 33 lines per inch (52 lines per centimeter) is the recommended 
nominal screen ruling. 120 lines per inch (47 lines per centimeter) is 
acceptable. Finer screen rulings may be acceptable to some publish-
ers. Check w ith individual publishers. 
It should be noted that many output devices now in use in 
the industry, such as Postscript imagesetters, produce screen rulings 
w hich are nominally identified as 133 lines, but which deviate 
slightl y. Because of the way these screen rulings are generated by 
va rious computer systems and in an effort to eliminate offensive 
moire patterns, the actual line rulings vary. This variation can be by 
as much as 6 or 7 lines per inch. By and large this deviation is 
acceptable within the SWOP framework . 
Screen Angles 
The angles which a separator uses to screen a particular job-as long 
as they conform to SWOP specifications- are not considered to be a 
factor in influencing the ability of a printer to deliver a satisfactory 
reproduction of an approved color proof. Screen angles in electroni-
cally produced separations may differ in accordance with various 
scanner or laser plotter manufacturer's designated screening methods. 
It is essential that no moire pattern appears in the proof as a 
result of screen angle misalignment or selection.The screen angles of 
the colors should be 30° apart, with the yellow placed 15° from the 
other colors and between the cyan and magenta or between the 
cyan and black. It is often acceptable to place the yellow on the 
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same angle as the magenta. This alignment has the advantage of 
spacing all the angles by 30° and eliminating the moire that often 
occurs between yellow and the other colors. 
It is desirable to have the dominant color on the 45° angle. 
This will be magenta in most cases. When significant Gray 
Component Replacement (CCR) is used, black will become the 
dominant color and should then be at the 45° angle. 
Gray Balance 
Production of a neutral gray scale with the three color process inks 
is referred to as gray balance. This is first achieved in the color sepa-
ration process as evidenced by the films and proofs. Gray is pro-
duced by unequal dot sizes of the three process inks with the cyan 
dot always larger than the yellow and magenta when proofing or 
printing at SWOP densities. Dot gain must be controlled in the proof 
and in the production run to maintain the same relative sizes as in 
the original films [or digital files] if gray balance is to be maintained. 
Good gray balance is essential to proper four-color printing. 
Control in the color separation process should be maintained to 
ensure gray balance in the film [or digital files.] It is important to 
coordinate the gray balance of the separations with the gray balance 
in proofing/printing. It has been specified that a gray bar be included 
in proofing which has three color tints running parallel to, and 
designed to match in neutrality and weight, black tints of three dif-
ferent values. In the standard "GATF/SWOP Proofing Color Bar" , 
those tints are as follows: 
Guidelines for Printing 






Cyan Magenta Yellow 
75% 63% 63% 
50% 39% 39% 
25% 16% 16% 
Proofer's color bars incorporate the elements necessary for the con-
trol of proofing. A control bar suitable for measurements should be 
included on press forms. This bar should be 133-line screen and 
contain repeating patterns of solids of each color; 25%, 50% and 
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75% screen tint areas for single inks two-color and three-color over-
prints; and target areas visually sensitive to slur and dot gain of each 
ink. The relationship between the trim size of a magazine and the 
web press cutoff should be such as to allow for the inclusion of this 
control bar. 
Solid , single-co lor prints plus the screen tint areas of 25%, 
50%, and 75 % for each process co lor ink at 133 I ines per inch 
enable the calculation of dot gain from the densitometry readings . 
Equations are given in the Dot Gain section of this document. The 
gray balance bar section of the GATF/SWOP Proofing Bar incorpo-
rates highlight, midtone, and shadow tints for black, running parallel 
and adjacent to tints balanced to produce neutral grays with cyan , 
magenta, and ye llow inks. All three tint va lue combinations should 
provide visuall y matched neutral grays w hen trap, ink amount and 
dot ga in are proper. 
Printing Inks: Solid Ink Densities and Color Gamut References 
Process printing inks for heatset web offset presses should match the 
co lor of the SWOP/ NAPIM Official Process Inks and have phys ical 
properties that enable the web printer to meet the SWOP print quali-
ty control parameters while maintaining web press performance 
requirements . SWOP inks are used for proofing and print ing for both 
gravure and web offset publications. Spectrophotometric data for 
these process inks have been recorded and are on file at the SWOP, 
Inc. office and w ith some of the member associations. 
Currently, the SWOP Technical Subcommittee is actively 
involved w ith CGATS, NAPIM and international standards activities 
to determine the appropriate parameters for the establishment of col-
orimetric values for the SWOP Standard Process Colors . Included in 
this effort are the required procedures for the application of ink on 
paper, measurement, instrumentation, paper, etc. As this data 
becomes available and accepted, it will be given consideration for 
inclusion in the SWOP specifications. 
Color References 
The International Prepress Association is responsible for the produc-
tions, selection, and distribution of SWOP Color References. The 
SWOP Color References have proved to be an effective method of 
facilitating precise color communication. The problems inherent in 
communicating color via densitometry or colorimetric values have 
been virtually eliminated by the use of these SWOP Color 
References. The Hi-Lo and Single Level Color References .. . can 
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become discolored with prolonged exposure to light, and should be 
protected from light when they are not in use. The Color References 
should be repl aced every six months . 
Use of Hi-Lo Color References for Ink Densities 
The Hi-Lo Color References consist of a set of eight printed co lor 
swatches, two for each process co lor and black. They illustrate ink 
densities w hich represent the upper and lower limits to be produced 
by proofers preparing ink-on-paper proofs. They are 0.07 density 
units above and below the "standard " ink amounts as measured by 
IPA. 
The proofer should set up the densitometer according to the 
manufacturer 's recommendations, verifying and, w hen necessary, 
ca librating to the manufacturer 's plaque. Then , w ith the appropriate 
fi lter, read th e ci rcled area of the high swatch and the corresponding 
area on the low swatch. Record these densities-they are the limits 
w ithin w hich, after drying, solid ink densities on your proofs should 
be. To find the va lue of the standard ink amount, simply average the 
high and low readings (add them, and di vide by 2).The specifica-
tions for ink-on-paper proofs are w ritten in terms of Status T densito-
meter responses. 
Reference Usage for Color Comparison 
SWOP Hi-Lo and Single Color References have also been verified by 
the SWOP verification program as conforming to target va lues of 
color at the SWOP densities. Comparison of the yellow, magenta, 
and cyan process 'color va lues' may be accomplished using either 
densitometric relative color va lues or colorimetric C.I.E. values. 
For Densitometry, the suggested color characteristics to be 
used for color comparison are : 
Density (w ithin SWOP values) 
% Hue Error 
% Grayness 
For Colorimetry, the suggested color characteristics to be 
used are: 
CIE L * a* b* or CIE L * C* h(ab) 
Note that as with densitometry comparison, colorimetric 
comparison must only be attempted when densities of the sol id 
color swatches are within the SWOP Hi-Lo values. 
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It is not the purpose of this specification to fully explain these 
co lor measurement/rendering systems or procedures. However, a full 
description of procedures recommended are being standardized and 
may be rev iewed in the ANSI documents: CGATS.4 and CGATS.5 
It should be noted that the SWOP Hi-Lo and Single Color 
References do not contain a sample of the standard paper to mea-
sure. Therefore, all measurements used must be "absolute" and thus 
include the paper! Practi ca l limits for acceptable variability of the 
above co lor characteristi cs are presently being investigated by the 
Committee for Graphics Arts Technologies Standards (CGATS). 
Dot Cain 
Dot gai n is an inherent characteristic of the offset reproduction 
process. It cannot be eliminated. It is important that it be controlled 
in all steps of reproduction so the printed reproduction matches the 
original intent of the advertiser. 
For the purposes of this specification , the term "total dot 
ga in " wi ll be used, and is defined as both physical and optical gain 
combined and should be measured in the 133-line screen, 50% dot 
area . The physical change in size is due to platemaking and the 
transfer of ink to paper; and the optical change in size is due to opti-
ca l properties of the paper. 
Total Dot Gain equals 
Apparent Dot Area m inus Film Dot Area. 
[For the purposes of this project, since there is no film in a 
digital printing system, the Film Dot Area value will be the Dot Area 
specified on the digital target when it was built in Adobe Illustrator.] 
The measurement and calculations can be done with a den-
sitometer that utilizes the Murray-Davies equation for apparent dot 
area, which incorporates both physical and optical dot gain. 
Or the Apparent Dot Area may be determined manually by 
measuring the following values of density, using the appropriate fil-
ter for the process color being measured. 
1. Density of the paper background of the print. 
2. Density of a solid patch of color near the target midtone (50%). 
3. Density of the printed midtone target (50% tint) 
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Then calcul ating the following equat io n (known as the 
Murray-Davies equation fo r equiva lent dot area): 
Appa rent Dot Area (%) = (1 - 1 o-0 T / 1 - 1 o-0 s) Xl 00 
OT = Density oi the pri nted target - Density of the paper 
Ds = Density of the so li d patch - Density of th e paper 
To accurate ly control press proofing, it is recommended that 
total dot gain should be: 
Target Value Tolerance 
Yellow 18% 15-21 % 
Magenta 20 17-23 
Cyan 20 17- 23 
Black 22 19-25 
It is preferable to run on the high side of the target va lue 
(withi n tolerance) rather than the low side to more faithfully match 
production press ga in s; because the target va lues for proofing and 
production wo rk are not the sa me. 
In o rder to maintain gray balance, the dot gai n va lues of the 
three co lors should not differ from each other by more than 4% 
from the target va lues. That is: if either cyan or magenta is +2% 

















Another way to explain this concept is : after adding 2 per-
centage points to the measured yellow dot gain value, the process 
co lo rs (Y, M , C) should not differ by more than 4 percentage points. 
Viewing of Proofs and Printed Signatures 
Accurate perception of color and tonal va lues requires that subjects 
be illuminated by light of the proper color quality and viewed in a 
chromaticall y neutral , controlled view ing environment. There is 
wo rldwi de agreement that light with a correlated color temperature 
of 5,000 Kelvins and a color rendering index of 90-100, with 
essentially equal amounts of energy in the red, green and blue por-
tion of the spectrum (360-750 nanometers) enables the viewer to 
easily detect small color differences. Proofs and printed signatures 
should be viewed and compared under these illumination condi-
tions specified in ANSI PH2.30-1989 standard. 
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The Hypotheses for this thesis project were: 
• The algorithms for the Indigo E-Print 1000 will print according to the 
Specifications for Web Offset Publications, within the acceptable 
tolerances specified in the guidelines. 
• The algorithms for the Xeikon DCP-1 will print according to the 
Specifications for Web Offset Publications, within the acceptable 
tolerances specified in the guidelines. 
• The algorithms for the AGFA Chromapress will print according to the 
Specifications for Web Offset Publications, within the acceptable 
tolerances specified in the guidelines. 
The goal of this research was to examine the print characteristics of the Indigo 
E-Print 1000, the Xeikon DCP-1 , and the AGFA Chromapress-with specific inter-
est in whether the default algorithms in the printing engines will assimilate SWOP 
specifications, within the acceptable tolerances. The complete comparison of the 
print characteristics consisted of measured and graphed data from the SWOP Press 
Test and from the test forms printed on each press. Additionally, a subjective, visu-
al representation of the objective data consisting of images from a book printed on 
each press and proofed on a traditional SWOP proofing system. 
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Part One: Design the Test Form 
CHAPTER FIVE 
METHODOLOGY 
:-\ test form was designed containing the following targets: 
• a CMY Neutrals Chart and a Black Only graysca le. This was used to deter-
mine the Gray Balance for each system, and to compare whether the press 
meets the SWOP specification for Gray Balance. 
• a set of Proofer 's Color Bars that contains repeating patterns of solids of 
each co lor; 25%, 50% and 75 % screen tint areas for single inks two-color 
and three-color overprints; and target areas v isually sensitive to slur and dot 
gain of each ink. 
• solid patches of the 4 CMYK process colors and the RGB overprint colors. 
This w as used to measure the Solid Ink Densities and the Color Gamut of 
the inks or toners of the presses. 
• a Dot Area Target with patches of C, M , Y and K ranging from 0-5 % and 
95-100% in 1 % increments and 10-90% in 10% increments. This was 
used to determine the maximum and minimum printable dot areas and the 
dot gain throughout the TR curve; as well as to calculate the Dot Gain 
value for comparison with the SWOP specification. 
• also included were sample images; type specimens in various sizes, type 
specimens reversed out of black; and tinted type and rules. These were 
used for reference in designing Part Four of this thesis project. 
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Part Two: The Testing Procedures 
• The Test Form was sent to printing companies who used either an Indigo E-Print 
1000, Xeikon DCP-1 , or AGFA Chromapress in production. 
• The printers also rece ived Mohawk Options paper, designed specifically for 
digital printing applications, in order to eliminate the issue of variability 
due to paper differences from one process to another and to optimize the 
process for this specific paper. This same paper will be used throughout 
each step of the project. 
• The printers were instructed to print the test form on their standard default 
settings, used for SWOP. The form was printed, on the supplied paper, in a 
run of 50 cop ies. This run length is appropriate for a digital press to 
achieve the co rrect temperatures and densities. 
• A ll 50 of the printed sheets were returned for evaluation. 
Part Three: The Evaluation Procedures 
Fo r the evaluation of each press run , the data was taken from the best press sheet 
in the last 25% of the run. The following is a li st of the data that was evaluated 
and how it was analyzed: [Please Note: the data was gathered according to the 
SWOP guidelines specified in Chapter Three of this thesis.] 
• Screen Rulings and Screen Angles: These were determined with the RIT 
Screen Ruling Indicator and Screen Angle Indicator. SWOP does not limit 
the rulings or angles to only one set, but suggests preferences. This data is 
listed in Chapter Six Table 2 and in Appendix C of this thesis. 
• Gray Balance: This was visually determined from the Dot Area Target, by 
comparing a black only grayscale with patches printed with the gray bal-
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ance combinations of cyan , magenta and ye llow, as specified by SWOP. 
These patches were compared to determine the va rian ces from the SWOP 
gray balance. This information is discussed in Chapter Six and the press 
sheets are ava il ab le fo r observation in Appendi x A of this thesis . 
• Solid Ink Densities: These densities were read with a ca librated Status T 
densitometer, using the complementary filter to measure the densities of the 
100% patches for each process color. This data is listed in a table, along 
with measurements from the 1993 SWOP Press Test by David McDowell , 
Kodak Co., is located in Chapter Si x Tab le 4 and graphed in Fi gure 3. This 
information is also located in Appendi x D of this thesi s. 
• Color Gamut of the process co lorants: The gamut of the process inks were 
co lorimetricall y determined, from the solid patches of the C, M, Y, and the 
overprints of R, G, and B, wi th a spectrodensitometer giving CIE L *a*b* 
values. The data for the presses and the 1993 SWOP Press Test by David 
McDowell , Kodak Co. is graphed in a 2-d imensional , 4-quadrant "a* b* 
Color Gamut Graph" . The graphs were used to visuall y compare the gamut 
of the inks between the technologies and against SWOP. The results are 
shown in Chapter Si x Figure 4 and in Appendix E of this thesis . 
• Dot Gain : This information was measured and calculated for each ink, 
using the Murray-Davies equation as specified by SWOP. The Total Dot 
Gain for each press is listed in Chapter Six Tables 5 and 6; and graphed in 
a bar graph for comparison with the targets and tolerances of SWOP, in 
Chapter Six Figure 5 and in Appendices F and G of this thesis. 
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The measured analysis of each printed result was used to determine 
w hether the algorithms of the di gital presses optimally rendered SWOP separated 
images, w ithin th e acceptable to lerances. The results of this analysis are available 
and discussed in Chapter Six of this thesis . 
Part Four: The Final Printed Book 
Additionally, a book of high quality photographs, w ith a va riety of image variables 
that were scanned and separated according to SWOP, was printed on each digital 
press and proofed on a traditional SWOP proofing system. These printed/proofed 
pieces were used to demonstrate, w ith a subjective and visual comparison, the 
differences between each of the technologies and as compared w ith SWOP. This 
method of comparison has a stronger and more significant impact in educating 
print buyers , designers, and other customers as to the level of qua I ity that can be 
expected from the digital press technologies. Samples of these printed books are 
ava ilable in Appendix H. 
Equipment, Facilities and Costs 
Equipment 
• Macintosh Power PC 8100 and Quadra 650 computers 
• ColorRight 5.0 separation software and QuarkXPress 3.32r2 
• Optronics ColorGetter Pro 3 scanner 
• Magneto-Optical disks for transportation of files to press 
• Zip Disks for transportation of files to press 
• External Hard Drive (1.2 gigabyte) 
• Mohawk Options paper for Digital Presses (rolls and sheets) 
• Xeikon DCP-1 printing system from Merlin International , Rochester NY 
and Banta Digital Services, Needham MA 
• AGFA Chromapress printing system from Graphics Express, Boston MA 
• Indigo E-Print 1000 printing system from Moore Research, Grand Island NY 
• X-Rite 428 Densitometer (p/n 418G-35) 
• X-Rite 938 Spectrodensitometer (s/n 000149) 
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Facilities 
• Electronic Prepress and Publishing Lab in the School of Printing at RIT 
• Electronic Color Scanning Lab in the School of Printing at RIT 
• Color Measurement Lab in the Schoo l of Printing at RIT 
• Home Macintosh Quadra 650 workstation 
• Moore Research Center, Grand Island, New York 
• Banta Digital Services, Needham, Massachu setts 
• Graphics Express, Boston, Massachusetts 
• Merlin International , Rochester, New York 
Costs 
• Shipping files, materials and final printed pieces 
• Mai I and telephone coorespondance with volunteer sites 
• Press time, if not volunteered 
• Shipping and coorespondance with photographers whose images 
are used in the book 




Screen Rulings and Screen Angles: 
As noted in Chapter Three, SWOP does not specify exact specifications for screen 
rulings or angles; instead SWOP makes suggestions for minimal limits . Screening 
generated by various computer systems may deviate± 7 lines per inch, in an effort 
to eliminate moire patterns . Add iti onall y, accordin g to SWOP guidel ines, "the 
angles which a separator uses to screen a particular job . . . are not consi dered to 
be a factor in influencing the abi lity of a printer to deliver a satisfactory reproduc-
tion . Screen angles in electronically produced separations may differ in accordance 
with various scanner or laser plotter manufacturer 's designated screening methods. " 
These deviations are acceptabl e within the SWOP framework provided no moire 
patterns appear as a result of screen angle misalignment or se lect ion. 
The fol lowing table shows the resulting Screen Rulings and Angles generat-
ed from each Digital Press, made available for reference only: (This table is also 
available in Appendix C. ) 
Table 2 Screen Rulings and Screen Angles 
SWOP Indigo E-Print Xeikon (Merl in) Xeikon (BOS) Agfa Chromapress 
Rulinq Anqle Rulinq Angle Ruling Anole Ruling Angle Ruling Angle 
Cvan 1 33 lpi 1 5° 150 /pi 7 5° 150 /pi 7 5° 175 /pi 1 5° 150 /pi oo 
Maqenta 1 33 75 150 1 5 150 - 7 5 175 75 200 -45 
Ye llow 1 33 90 150 - 7 5 150 -4 5 175 90 150 90 
Black 133 45 150 45 150 15 175 45 200 45 
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SWOP 
The Screen Ruling for SWOP is 133 lines per inch, with the following angles: 
Cyan at 15 °, Magenta at 75°, Yellow at 90° and Black at 45 °. The Agfa SelectSet 
5000, PS Star Plus Leve l 2 RIP applied the sc reening for the sample MatchPrint 
proof provided. 
Indigo E-Print 7 000 
The Screen Ruling for the Indigo press run is 150 lines per inch, with the follow-
ing angles: Cyan at 75 °, Magenta at 15 °, Yellow at -75° and Black at 45 °. The 
Magenta and Yellow are screened at the same angle. The Indigo Version 2.2 soft-
wa re RIP applied the screening for the Indigo E-Print 1000. 
Xeikon DCP- 7: Merlin International 
The Screen Ruling for the Xeikon press run is 150 lines per inch, with the follow-
ing angles: Cyan at 75 °, Magenta at -75°, Yellow at -45 ° and Black at 15 °. The 
Magenta and Black are screened at essentially the same angle. The Harlequin RIP 
applied the screening for this Xeikon DCP-1 press run. 
Xeikon OCP- 7: Banta Digital Services (805) 
The Screen Ruling for the Xeikon press run is 175 lines per inch, with the follow-
ing angles: Cyan at 15 °, Magenta at 75°, Yellow at 90°, and Black at 45 °. The 
Barco Version 3e RIP applied the screening for this Xeikon DCP-1 press run. These 
are the only screen angles that match the SWOP screen angles. 
Agfa Chromapress 
The Screen Ruling for the Agfa Chromapress is 150 lines per inch for Cyan and 
Yellow, with the following angles : C 0° and Y 90°, which are essentially the same 
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angle. The Screen Ruling for Magenta and Black is 200 lines per inch, w ith the 
following angles: M -45 ° and K 45 °, also the same angles. The Agfa Chromapress 
Version 2.0.4 RIP app lied the screening for th e Chromapress. 
All of the digital presses used finer Sc reen Rulings th an SWOP requires, 
w hich is st ill wi thin the spec ifications of SWOP. Only the Xeikon DCP-1 at BOS 
used the same angles suggested by SWOP. All of the other electronically generat-
ed separation s va ry from SWOP and from each other, in accordance w ith each 
manufacturer 's designated opt imum sc reening methods. As mentioned, these devi-
at ions are acceptab le within the SWOP framework , si nce the images are clear and 
no moi re patterns resulted. 
Since the purpose of the test was to evaluate the default algorithm designed 
by the press manufacturers , the press operators were not instructed to manually 
force the press to screen at 133 lines per inch . The instru cti ons to the operators for 
press setup should have been more detailed, in case the press did not have an 
actual sett ing fo r SWOP. It was not justified to assume that an electronic printer 
knows the spec ifi cati ons of SWOP. The results of this eva luation may have varied 
if the test procedures were designed for intentional operator adjustments. 
Gray Balance: 
According to SWOP, "Production of a neutral gray scale with the three co lor 
process inks is referred to as gray balance .... Gray is produced by unequal dot 
sizes of the three process inks with the cyan dot always larger than the ye llow and 
magenta w hen proofing or printing at SWOP densities." For SWOP, those tints are 
as follows: 
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Tabl e 3 SWOP Gray Balance Va lues 
Black Cyan Magenta Yellow 
25 % 25 % 16% 16% 
50% 50% 39% 39% 
75 % 75 % 63 % 63% 
On each of the printed samples from each digital press, the target designed 
to determine the proper gray balance did not print properly. Therefore, the actua l 
values for gray balance are unable to be determined for the digital presses. This 
target does not function we ll on a digital press but has no prob lem on an image-
setter or dye sublimation printer. This indicates the problem does not exist in the 
RIP, but rather in the imaging device. When the target is printed with an electro-
static process, it results in a drag effect in the gripper to tail edge direction . The 
CMY printers shift out of alignement in the same direction for each press. To 
observe this effect, samples from the press runs are in Appendix A of this thesis. 
(The cause of this effect is undetermined and cou ld be a topic for further study.) 
However, from the Dot Area Target, it is possible to determine w hether the 
3-Color Neutral matches the Black equivalent for the 25%, 50%, and 75% patches, 
since the suggested values for SWOP were used on this target. This analysis is 
only subjective and only indicates hue shifts, as deviations from neutral. 
Indigo E-Print 7 000 
• The 25C 16M l 6Y patch appears to be in correct gray balance. 
• The SOC 39M 39Y patch appears more green than the equivalent black patch. 
• The 75C 63M 63Y patch appears more green than the equivalent black patch. 
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Xeikon OCP-7 : Merlin International 
• The 2SC 16M 16Y patch appears to be in co rrect gray balance. 
• The SOC 39 M 39Y patch appears more ye llow than the equivalent black patch . 
• The 7SC 63M 63Y patch appears more ye llow than th e equivalent black patch. 
Xeikon OCP- 7: Banta Dig ital Services (BOS) 
• The 2SC 16M l 6Y patch is more ye llow ish brown than the equivalent black patch. 
• The SOC 39M 39Y patch is more ye llowish brown than the equivalent black patch. 
• The 7SC 63M 63Y patch is more ye llow ish brown than the equivalent black patch. 
Agfa Chromapress 
• The 2SC 16M 16Y patch is more cya n-green than the equivalent black patch. 
• The SOC 39M 39Y patch is more green th an the equivalent black patch . 
• The 7SC 63M 63Y patch is more green than the equivalent black patch. 
Overall , each digital press was not printing to the proper va lues for SWOP 
gray balance for these test runs. Since these presses did not acheive gray balance 
for this test, the gra y ob jects w ill not be neutral and the color images w ill not be 
rendered co rrectly. Please Note: The digital presses are exceptionally sensitive to 
changes, such as temerature, humidity, age of the developers and operator incon-
sistanc ies. Therefore, these results are only reliable for this job, under these condi-
tions, at thi s time. 
Solid Ink Densities (SID): 
According to SWOP, " the Color References have proven to be an effective method 
of facilitating precise color communication. The problems inherent in communi-
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eating color via densitometry or colorimetric values have been virtually eliminated 
by the use of SWOP Color References." For this project, the values for the SWOP 
Solid Ink Densities were taken from the 1993 SWOP Press Test, measured by 
David McDowell of the Eastman Kodak Company. The SWOP specification has a 
tolerance of± 0.07 density units. 
The following Figure 3 and Table 3, showing the resulting Solid Ink 
Densities from each Digital Press, are also available in Appendix D. 
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Table 4 Solid Ink Density Values 
SWOP lndiqo Xeikon (Merlin) Xeikon (BOS) Chromaoress 
Cvan 1.27 1.09 1.40 1.77 1.18 
Maaenta 1.32 1.10 1.34 1.60 1.31 
Yellow 1.01 0.86 1.24 1.23 1.09 
Black 1.57 1.47 1.63 1.50 1.31 
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Cyan Ink 
The SWOP density for the Cyan ink is 1 .27. The Indigo and the Chromapress 
resulted in densities well below the specification-1 .09 and 1.18 respectively. 
Both Xeikon presses (from Merlin and BOS) resulted in densities well above the 
specifi cation-1 .40 and 1. 77 respecti vel y. 
Magenta Ink 
The SWOP density for the Magenta ink is 1 .32 . The Indigo resulted in a density 
w ell below the specification-1 .10. The Xeikon from Merlin International and the 
Chromapress resulted in magenta ink densities within the SWOP specification tol-
erance-1 .34 and 1.31 respectivel y. The Xeikon from Banta Digital Services (BOS) 
resulted in a magenta ink density of 1.60, well above the specification. 
Yellow Ink 
The SWOP density for the Yellow ink is 1.01. The Indigo resulted in a density of 
0.86, w el I below the specification. Both Xeikon presses resulted in densities well 
above the specification-1 .23 and 1 .24 respectively. The Chromapress had a den-
sity of 1.09, which is just barely above the specification tolerance for yellow ink. 
Black Ink 
The SWOP density for the Black ink is 1.57. The Indigo and the Chromapress 
resulted in densities well below the specification-1.47 and 1.31 respectively. 
Both of the Xeikon presses (from Merlin and BOS) resulted in black solid ink den-
sities within the specification tolerance-1 .63 and 1.50 respectively. 
Indigo £-Print 7 000 
All of the ink densities for the Indigo press are below the SWOP specification. 
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These results indicate the press sheets from this press run on the Indigo E-Print 
1000 did not meet the SWOP specification for Solid Ink Density for any 4-C 
process ink. 
Xeikon OCP- 7 
For the press sheets from this press run performed by Merlin International, the 
Magenta and Black inks are within the specification tolerances for SWOP, while 
the Cyan and Yellow are well above the specification. These results indicate this 
press run only partially met the SWOP specification for Solid Ink Density for the 
Magenta and Black inks . 
For the press sheets from the press run performed by Banta Digital Services, 
the Cyan, Magenta, and Yellow inks are well above the SWOP specification. The 
Black ink is within the tolerance of the specification. These results indicate this 
press run only partially met the SWOP specification for Solid Ink Density with the 
Black ink. 
Agfa Chromapress 
The Magenta and Yellow ink densities for the Chromapress are within the SWOP 
specification. The Cyan and Black ink densities are below the SWOP specifica-
tion. These results indicate the press sheets from this press run on the Agfa 
Chromapress only partially met the SWOP specification for Solid Ink Density for 
the Magenta and Yellow inks. 
Please Note: The manufacturers of the Agfa Chromapress and Xeikon DCP-1 
recommend evaluating ink densities of the 80% tint, as opposed to the 100% 
areas, because of the instability and variability of the solids. This variability is due 
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to the press's sensitivity to temperature, humidity, and the age of the developers. 
These manufacturers supply their customers with the information and recommen-
dations to evaluate the densities of the 80% patches. This method does not align 
with the SWOP specification; therefore, was not used for this project. 
These particular results of the Solid Ink Density comparisons are indepen-
dent of the visual effects of the color gamuts of the process colorants. The color 
scientific process of mapping one printing process to another can account for the 
ink densities and color gamuts in the RIP algorithms. This project is not designed 
to analyze ink densities and color gamut, in a manner which they are dependent 
upon each other. 
Color Gamut of the Process Colorants: 
According to SWOP, " the Technical Subcommittee is actively involved with 
CGATS, NAPIM and international standards activities to determine the appropriate 
parameters for the establishment of colorimetric values for the SWOP Standard 
Process Colors. As this data becomes available and accepted, it will be given con-
sideration for inclusion in the SWOP specifications .... Spectrophotometric data 
for the process inks [on the SWOP Color Reference Card] have been recorded and 
are on file at the SWOP, Inc. office and with some of the member associations." 
For this project, the values for the SWOP Color Gamuts were taken from the 1993 
SWOP Press Test, measured by David McDowell of the Eastman Kodak Company. 
The following Figure 4, showing the Color Gamuts of the process colorants 
of each Digital Press, is available in Appendix E. 
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Figure 4 Co lor Gamuts: Each Digital Press vs . SWOP 
Xe ikon OCP- 1 (M erlin and BOS) Indigo E-Print 1000 
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Indigo E-Print 7 OOO 's Electro-Inks vs. SWOP 
• For the Magenta to Blue to Cyan regions of the spectrum, the co lor gamut of 
the Indigo E-Print 1000 has similar values to the gamut of the SWOP Press Test, 
with slightly less Magenta and Cyan saturation . 
• For the Cyan to Green region of the gamut, the Indigo has less Cyan saturation 
than SWOP. 
• For the Green to Yellow regions, the gamut of the Indigo contains less Cyan 
and Yellow saturation than SWOP. 
• The Red to Magenta region of the Indigo is fairly close to SWOP, with slightly 
less Magenta. 
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Overall , the Indigo E-Print 1000 has a gamut that is equal to SWOP in the 
Cyans and Blues; and is smaller throughout the rest of the spectrum. These results 
co rrel ate to the Solid Ink Densities (S ID) results. The SI D's of the Indigo are all 
below the SWOP specification-resulting in an overall appearance of desaturation 
for the co lor gamut 
Xe ikon DCP-1 's Agfa Toners vs. SWOP 
• For the Blue region of the spectrum, the color gamut of the Xeikon DCP-1 has 
si mil ar va lues to the SWOP Press Test. 
• However for the Blue to Cyan region, the Xe ikon has significantly more saturat-
ed Cya ns than SWOP. 
• For the Green region of the gamut, the Xe ikon from Banta Digital Services, has 
similar va lues to SWOP; and the Xeikon from Merlin International contains 
more Yellow than SWOP. 
• For the Ye llow to Red region of the gamut, the Xeikon has much more satura-
tion in Yellow than SWOP 
• The Red to Magenta region of the Xeikon has more Yellow saturation . 
• The Magenta to Blue region has similar values to SWOP, with slightly more 
Magenta saturation. 
Overall, the Xeikon DCP-1 has a broader color gamut than SWOP in the 
Cyan, Yellow and Red regions. These colors appear much more saturated. The 
gamut is similar in values to SWOP through the Blue, Magenta and Green regions 
of the spectrum. These results correlate to the Solid Ink Densities (SID) results. For 
the Xeikon DCP-1 press run from Merlin International, the Magenta SID just meets 
the SWOP specification; and the Cyan and Yellow SID's are well above the speci-
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fication . For the Xeikon press run from Banta Digital Services, the Cyan, Magenta 
and Yellow SI D 's are all well above SWOP. 
Agfa Chromapress's Agfa Toners vs. SWOP 
• For the Blue regi on of the spectrum, the color gamut of the Agfa Chromapress 
has similar va lues to the SWOP Press Test, with slightly more Cyan . 
• However for the Blue to Cyan region , the Chromapress has a significantly 
broader gamut for Cyan than SWOP. 
• For the Cyan to Green region, the gamut of the Chromapress is significantly 
smaller than SWOP. The Cyans are more Blue and the Greens are more Yellow, 
resultin g in overall desaturation in the Cyan to Green region. 
• For the Yellow to Red region of the gamut, the Chromapress has much more 
saturated Yellows than SWOP 
• The Red to Magenta region of the Chromapress is broader than SWOP, with 
more Yellow. Magenta has similar values to SWOP. 
• The Magenta to Blue region contains slightly more Cyan and slightly less 
Magenta saturation. 
Overall , the Agfa Chromapress has a gamut that is broader than SWOP in 
the Cyan, Yellow and Red regions. These colors will appear much more saturated. 
The gamut is similar in values to SWOP through the Blue and Magenta regions of 
the spectrum. The gamut is significantly desaturated in the Cyan to Green region. 
These results somewhat correlate to the Solid Ink Densities (SID) results. For the 
Agfa Chromapress press run, the Magenta and Yellow SID's just meet the SWOP 
specification; and the Cyan SID is well below the specification. This indicates the 
Cyan colorant has a broader gamut but the press did not print enough ink to 
achieve a full Cyan gamut. The conclusions from the color gamut and solid ink 
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density analyses are linked; therefore, if the solid ink densities had been more 
carefully adjusted, the gamuts would have matched more closely. 
Please Note: It is possible to " map" the gamut of one printing process to 
match that of another, prov ided the gamut of the first process is broader than the 
gamut of the second process. In this case, parts of the gamut of the second process 
w ould simpl y not be utilized. This is also dependent on the ability of the printing 
processes to produce reliable, repeatable results . This project does not address the 
issues of repeatabi I ity. 
Dot Gain: 
According to SWOP, " Dot gain is an inherent characteristic of the offset reproduc-
tion process . It cannot be eliminated. It is important that it be controlled in all 
steps of reproduction. For the purposes of the specification , the term 'total dot 
gain ' is used, and is defined as both physical and optical gain combined and 
should be measured in the 50% dot area." 
For this project, the measurement and calculations were calculated accord-
ing to the Murray-Davies equation for apparent dot area, which incorporates both 
physical and optical dot gain. To accurately control press proofing, it is recom-
mended that total dot gain should be within the Target Values and Tolerances list-
ed in the Table 5. The following Figure 5 and Table 6 show the results from the 
Dot Gain Comparisons for each Digital Press. These figures and tables are also 
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Magent a Yellow Blad, 
CMYK Colorants of each Printing Process 
• Indigo • Xc ikon (Mcrl in) • Xeikon (BOS) • Chro ma press 
Dot Gain Va lues for Digital Presses and SWOP 
Indigo Xe ikon (Merlin) Xeikon (BOS) Ch roma press 
12.3 5.9 21.3 20 .1 
14.3 8.5 28.4 20.3 
15.5 12.4 30.8 18.4 
15 .3 15.5 34.0 23.2 
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Cya n Ink 
The SWOP toleran ce for Cyan dot gain is 17- 23%. The printed sample from the 
Indi go E-Print 1000 had a dot va lue of 12 .3%; which is well below the tolerance. 
The printed sample from the Xeikon DCP-1 from Merlin International had a dot 
gain va lue of 5.9%, also we ll below the tolerance. The Xeikon printed sample 
from Banta Digital Services (BOS), had a dot gain value of 21 .3% and the Agfa 
Chromapress had a dot ga in of 20 .1 %-both are within the tolerance of SWOP. 
None of the digital presses had dot gain values for the Cyan ink above the SWOP 
tolerance. 
Magenta Ink 
The SWOP tolerance for Magenta dot gain is also 17-23 % . The printed sample 
from the Indigo E-Print 1000 had a dot value of 14.3%; which is below the SWOP 
tolerance. The printed sample from the Xeikon DCP-1 from Merlin International 
had a dot gain value of 8.5%, w hich is well below the tolerance. The Xeikon print 
sample from BOS, had a dot ga in value of 28 .4%, w hich is well above the toler-
ance for dot gain, specified by SWOP. The Agfa Chromapress had a dot gain of 
20.3%,which is within the tolerance of SWOP. 
Yellow Ink 
The SWOP tolerance for Yellow dot gain is 15-21 %. The printed sample from the 
Indigo E-Print 1000 had a dot value of 15.5%; which is within the SWOP toler-
ance. The printed sample from the Xeikon DCP-1 from Merlin International had a 
dot gain value of 12.4%, just below the tolerance. The Xeikon print sample from 
BOS, had a dot gain value of 30.8% , which is well above the tolerance for dot 
gain, specified by SWOP. The Agfa Chromapress had a dot gain of 18.4%,which is 
also within the tolerance of SWOP. 
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Black Ink 
The SWOP tolerance for Black dot gain is also 19-25%. The printed sample from 
the Indigo E-Print 1000 had a dot value of 15.3%; which is below the SWOP tol-
erance. The printed sample from the Xeikon OCP-1 from Merlin International had 
a dot gain value of 15.5%, also below the tolerance. The Xeikon print sample 
from BOS, had a dot ga in va lue of 34.0%, w hich is well above the tolerance for 
dot gain , specified by SWOP. The Agfa Chromapress had a dot gain of 
23.2%,w hich is within the tolerance of SWOP. 
Digital Presses 
The Indigo E-Print 1000 yielded results for this thesis project, that are below the 
tolerances for SWOP for dot gain in the cyan, magenta and black. This press run 
happened to have the dot gain for the yellow ink just within SWOP specification. 
The Xe ikon OCP-1 from Merlin International yielded results that are also well 
below th e toleran ces of the SWOP specifi cation for all of the inks. Conversely, the 
Xeikon OCP-1 from BOS yielded results that met the specification for dot gain in 
the cyan ink but were we ll above the limits for all the other inks. The printed sam-
ples from the Agfa Chromapress were the only results that met the SWOP target 
va lues for all of the process inks. 
The Book of Photographs: 
Additionally for this thesis project, a book of high quality photographs, with a 
va riety of image variables that were scanned and separated according to SWOP, 
w as printed on each digital press and proofed on a traditional SWOP proofing sys-
tem. These printed/proofed pieces are available to the viewer as a demonstration, 
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with a subjective and visual comparison , of the differences between each of the 
digital press technologies and as compared w ith SWOP. Samples of these printed 




SUMMARY AND CONCLUSIONS 
The goal of this research was to examine the print characteristics of the Indigo 
E-Print 1000, the Xeikon DCP-1 , and the AGFA Chromapress-with specific inter-
est in w hether the default algorithms in the printing engines will assimilate SWOP 
specifi cations, within the acceptable tolerances. The Hypotheses for this thesis 
project were: 
• The algorithms for the Indigo E-Print 1000 will print according to the 
Specifications for Web Offset Publications, within the acceptable 
tolerances specified in the guidelines. 
• The algorithms for the Xeikon DCP-1 will print according to the 
Specifications for Web Offset Publications, within the acceptable 
tolerances specified in the guidelines. 
• The algorithms for the AGFA Chromapress will print according to the 
Specifications for Web Offset Publications, within the acceptable 
tolerances specified in the guidelines. 
Indigo £-Print 7 000 
Screen Rulings and Screen Angles: The Indigo E-Print 1000 used finer Screen 
Rulings than SWOP requires, which is still within the specifications of SWOP. 
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Screen angles on electronically generated separations may also vary from SWOP, 
in accordance with each manufacturer 's designated screening methods. These 
deviations are acceptable within the SWOP framework, since the images are clear 
and no moire patterns resulted. 
Gray Balance: On the printed samples from the Indigo E-Print 1000, the target 
designed to determine the proper values for gray balance did not print properly. 
However, from the Dot Area Target it was determined, the 3-Color Neutral did not 
match the Black equivalent. This analysis indicated hue shifts towards green for the 
50% and 75 % patches; therefore, the Indigo E-Print 1000 digital press w as not 
printing to the proper gray balance values for SWOP on this test run . 
Solid Ink Densities : All of the Solid Ink Densities for the Indigo E-Print 1000 were 
below the SWOP specification. These results indicate the press sheets from this 
press run did not meet the SWOP specification for Solid Ink Density for any of the 
4-color process inks. 
Color Gamut of the Process Colorants: Overall , the Indigo E-Print 1000 has a 
Color Gamut that is equal to SWOP in the Cyans and Blues; and is smaller 
throughout the rest of the spectrum. These results may correlate to the Solid Ink 
Densities (SID) results. The SI D 's of the Indigo were all below the SWOP specifi-
cation-resulting in an overall appearance of desaturation for the color gamut. 
Dot Gain: The Indigo E-Print 1000 yielded results for this thesis project, that are 
below the tolerances for SWOP for dot gain in the cyan, magenta and black. This 
press run did have the dot gain for the yellow ink just within SWOP specification. 
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Xeikon DCP- 7 
Screen Rulings and Screen Angles: Both of the Xeikon DCP-1 's used finer Screen 
Rulings than SWOP requires, which is still within the specifications of SWOP. 
Only the Xeikon DCP-1 at Banta Digital Services used the same screen angles sug-
gested by SWOP. As mentioned, screen angles may vary in accordance with man-
ufacturer 's designated screening methods. These deviations are acceptable within 
the SWOP framework, since the images are clear and no moire patterns resulted . 
Gray Balance: On the printed samples from each Xeikon DCP-1 , the target 
designed to determine the proper values for gray balance did not print properly. 
However, from the Dot Area Target, it was determined, the 3-Color Neutral did not 
match the Black equivalent. This analysis indicated hue shifts towards yellowish-
brown for the 25 %, 50%, and 75% patches; therefore, each Xeikon DCP-1 digital 
press was not printing to the proper gray balance values for SWOP on these test 
runs. 
Solid Ink Densities: For the press sheets from Merlin International , the Magenta 
and Black inks were w ithin the SWOP tolerance, while the Cyan and Yellow were 
we ll above the specification. These results indicated this press run only partially 
met the SWOP specification for Solid Ink Density. 
For the press sheets from Banta Digital Services, the Cyan, Magenta, and 
Yellow inks are well above the SWOP specification. The Black ink is within the 
tolerance of the specification. These results indicated this press run also only par-
tially meets the SWOP specification for Solid Ink Density. 
Color Gamut of the Process Colorants: Overall, the Xeikon DCP-1 has a Color 
Gamut that is broader than SWOP in the Cyan, Yellow and Red regions. These 
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colors appear much more saturated. The gamut is similar in values to SWOP 
through the Blue, Magenta and Green regions of the spectrum. These results may 
co rrelate to the Solid Ink Densities (S ID) results . For the Xeikon DCP-1 press run 
from Merlin International, the Magenta SID just meets the SWOP specification; 
and the Cyan and Yellow SI D's are well above the specification. For the Xeikon 
press run from Banta Digital Services, the Cyan, Magenta and Yellow SID's are all 
we l I above SWOP. 
Dot Gain: The Xeikon DCP-1 from Merlin International yielded results that were 
we ll below the tolerances of the SWOP specification for all of the inks. 
Conversely, the Xeikon DCP-1 from Banta Digital Services yielded results that met 
the spec ification for dot gain in the cyan ink but were well above the limits for all 
the other inks. 
Agfa Chromapress 
Screen Rulings and Screen Angles: The Agfa Chromapress used finer Screen 
Rulings than SWOP requires, w hich is still within the specifications of SWOP. 
Screen angles on electronically generated separations vary from SWOP, in accor-
dance with each manufacturer 's designated screening methods. These deviations 
are acceptable within the SWOP framework, since the images are clear and no 
moire patterns resulted. 
Gray Balance: On the printed samples from the Agfa Chromapress, the target 
designed to determine the proper gray balance did not print properly. However, 
from the Dot Area Target, it was determined, the 3-Color Neutral did not match 
the Black equivalent. This analysis indicated hue shifts,towards cyanish-green for 
the 25%, 50%, and 75% patches; there fore, the Agfa Chromapress was not print-
ing to the proper gray balance values for SWOP on this test run. 
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Solid Ink Densities: The Magenta and Yellow Solid Ink Densities for the Agfa 
Chromapress are within the SWOP specification . The Cyan and Black ink densi-
ties are below the SWOP specification . These results indicate the press sheets from 
this press run on the Chromapress only partially met the SWOP specification for 
Solid Ink Density. 
Color Gamut of the Process Colorants: Overall , the Agfa Chromapress has a 
gamut that is broader than SWOP in the Cyan, Yellow and Red regions. The 
gamut is similar in values to SWOP through the Blue and Magenta regions of the 
spectrum. The gamut is significantly smaller in the Cyan to Green region. These 
results somewhat correlate to the Solid Ink Densities (SID) results. For the Agfa 
Chromapress press run , the Magenta and Yellow SI D's met the SWOP specifica-
tion ; and the Cyan SID was well below the specification. This indicates the Cyan 
colorant has a broader gamut but the press did not print enough ink to achieve a 
full Cyan gamut. 
Dot Gain : The Agfa Chromapress was the only system that met the SWOP target 
values for Dot Gain with all of the 4-color process inks. 
Conclusions 
In response to the statements of the hypotheses, the following conclusions were 
able to be determined: 
• The algorithms for the Indigo E-Print 1000 did not print fully in accordance 
with the Specifications for Web Offset Publications, within the acceptable toler-
ances specified in the guidelines. Hypothesis One was rejected. 
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• The algorithms for the Xeikon DCP-1 did not print fully in accordance with the 
Specifi cations for Web Offset Publications, w ithin the acceptable tolerances 
specified in the guidelines. Hypothesis Two was rejected. 
• The algorithms for the Agfa Chromapress did not print fully in accordance with 
the Specifi cations for Web Offset Publications, within the acceptable tolerances 
specified in the guidelines. Hypothesis Three was rejected. 
The nature of a digital RIPping and printing process allows for the ability to 
create algorithms (or color transforms) to "map" the gamut of one printing process 
to match that of another. It is the idea of "device independent color spaces" that 
allows color management tools to compute the closest equivalent colors between 
the profiles of any tw o dev ices. However, skilled operators and color management 
systems (like those built into the Indigo E-Print 1000, the Xeikon DCP-1 and the 
Agfa Chromapress) can only successfully account for everything if process varia-
tions are small . 
Each of these digital presses are exceptionally sensitive to changes, such as 
temperature, humidity, age of the developers, state of the substrate, and operator 
inconsistencies. The instability affects the adherence of the toners and inks to the 
paper. These variations occur within the operation of the presses and can drift 
over time. As the technology improves and as we gain better understanding of the 
variables involved with these new presses, the algorithms will be adjusted to bet-
ter meet the SWOP specifications. 
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Areas For Further Study 
The Specifications for Web Offset Publications were established over years of 
defining the best possible, repeatable printing conditions for web offset printing. 
Since direct digital printing is such a new technology it is difficult to benchmark 
its potential against such an established technology. By using the SWOP guide-
I ines as the " control " in this project, the project was not designed to address the 
issues of repeatability. A suggestion for areas of further study would be to address 
the issues of variability and drift, by monitoring the production process over time 
and appl ying a statistical analysis on the results . 
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Printer Graph ics Express. Boston . MA 
,, 
Press . AG FA Chromapress 
Ink s: Agfa Toners 10 13 lb 19 
,, 
33 36 39 -l2 -lS 
RIP Agfa Chromapress RIP-version 2.0.4 Cvl1n=75 ('; CvJn =IOO', 
( Jl ibrat1on Curve . fo r SWOP files 
Substrate: Mo haw k Opcions 70 lb. Bright White 
57 81 
60 84 
Digital Press 18 63 87 
Digital Press 16 
66 
Digital Press 14 90 
Digita l Press 12 69 93 
Digital Press I 0 
D1g1tJI Press 8 75 :_;; hll h3 66 b9 SJ S-l Kl QO 93 100 
D1gnal Press -
D1g1tal Press o 
D1g1nl Prc:ss '\ 










N7 A: Musicians 10% 










~ ~ 0 0 





A Selection of Works 
STUDENT HONOR SHOW 
________ _.  .. ---------
SCHOOL OF PHOTOGRAPHIC 
ARTS ANO SCIENCES 
ROCHESTER INSTITUTE OF TECHNOLOGY 
This is some SAM PLE TE XT from the final book. This is only a 
test. The Student Honor Show book was designed by Jennifer 
Kerrigan and Timothy Conroy. graduates of Roches ter 
Institute of Technology The photographs are by students of 
the School of Photographic Arts and Sciences at RIT . The text 
was set in Monotype Octavian . The scans and separations 
were made on an Optronics ColorGetter 3 Pro and ColorRight 
separation software . The book is printed on Brigl,r I V/ll[e 
Stnoor/1 \ lohawk Options Dis1tal PJper. 00 po1111d rexr 
produced by Mohawk Paper Mills. 
Normal Key w/ Hilight to Midtone Range Extended (M3) 






Normal Key w/ Hilight to Midtone Range Compressed (M6) 
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SWOP · 1993 SWOP Press Test 
Cyan Scales 
t(~":' c M~Y----1 
Qsl'18 1 26 7 0 .42 5 0 .257 
o;.'6.72 1 111 -~o .404. 0. 2 5 
0 '1309 0 9 44 0 .376 0.242 
o, ss1 o so s ·· o .as2 0 .2 35 · 
Q,489 0 6 88 0.3 2 0.22 3 , 
d:4;34 0 589 0 .293 0 .2 14 
<h"'13W O 486 0. 262 0 .204) 
-~ (l.31'5 0 39 4 0. 32 3\• 0 . 193j 
''•(h2li1 0 297 0 .198 0.'182 
0 :'1 96 0 2 18 0 . 166 0. 172 
·. 06 1433 o 1 3 O.JE .!i.9",1§.~; 
SWOP - 1993 SWOP Press Tes1 
Magen1a Scales 
if ", C • M Y,:.:;:'F'~ 
or e·s 2 ·~- 0 · 313 1 3 16 0 .768 ' 
Q, 636 '; 0 '.301 1 10 6 ..• :\ 0.7 : 
0~79 '' 0.284 0 .926 0 .628 ' 
(l,5 17 0 .262 0 .775 0(555 , 
.0 .. 47 ' 0 .249 0 6 7 0'.498 , 
. ;9 .42 0 .234 0 571 0.44 
o: aa2 0 .2 15 o 469 o.378 
0 .307 0 . 197 0 37 8 0 .3.21 
0.246 0 .17 0 292 0 .265 . 
0 .1 93 0 . 151 0 2 16 0.2 14 , 
_Q,, ~,Li'· 0 . 13 0 . 133 •. O.J.59., 































SWOP - 1993 SWOP Press Test 
Black Scales 
SWOP · 1993 $WOP Press Test 





62 .2 1 
·61.58 
19 .3 3 
·0 .33 
b " 
· 40 .02 
·3 .95 
8 4 .33 
41.81 
26 .07 
· 3 5 .46 
3 .6 5 















































K ,..,--• C 





















































Indigo E-Print 1000 · Moore Research Center 
Cyan Scales 
C M., ~ 
0 . 55 1 .09 -0 .28 100% 
' o;s 0.9 2 0 .26 1 99 
• ' 0 .. 4~ 0 74 0 .23 9B 
;.o/3.9 0 .64 0.21 ' 97 
~0 ,33 0 53 0.18 96 
0 ~28 0 4 3 0 .16 95 
I :$!}/25 0 36 0 .14 94 
rl p.22 0 .32 0.13 ' 93 
e - 0.16 0 23 0.1 ; 92 
-~.i:A~ 0 . , 6 ' 0 .07 i 9 1 0 07 0 .05 90 
Indigo E-Print 1000 • Moore Research Center 
Magenta Scales 
C -• M ~ ~.7;, 0.2=1 
*1~~~: 0.2 • o;ss .,. 0 .1 9 
0:5' • 0 '.18 
r· 0.42 o,,i,6 
. 0.35 0 .15 
0 .29 0. 13 
g:~r: 0;i11 
YJi',. !.i 
1 1 0 .67 l 
0 .92 . 0 .59 
0. 81 0 .54 
0 .67 0 .46 
o 54 ·o.Jr 
0 45 0.31 
0 .3 7 0.26 
10 0. 13 . ~0.09 
0 .29 • 0 .2 1 . 
0 2 2 • 0 .16 
0 15 0.1 










































Indigo E-Print 1000 · Moore Research Center 
Yellow Scales 
0 B6 100% 
0 76 99 
0 69 98 
0 64 97 
0 54 96 
0 4 95 
0 32 94 
0 25 93 
0 18 92 
91 
90 













Indigo E-Print 1000 - Moore Resea1ch Genier 
CI EL"a"b" Readings 
. { a· 
-32 .77 














K C M 
0 .55 1 .06 ,0 .48 0.32 
0.54 1 .0 4 :,, 0.47't - 0 .27 
0 .54 1 0 5 0 .47 0 .27 
0 .54 
0.53 
I 0 .54 
1 06 0 .47 0.27J 
I 03 0 .46 0 .27l 




1 03 J 9 ,46~ · 0.2'.i 
1 0 1 ' 0.46 0 .. 21 . 
0 .98 ' 0 .46 0.261 
- o .51 
_Q,_5 1 
0 .95 t 0 .45 0.2:i 
0 94 'l.,.~6 
K.,..c· c..,.;; M 
0,11·- 0.22 
• ) 0 ,71 ,. 0.22 
o .69 · o.:n 
0.69 0 . 2.1 
0 .69 ,. , 0.21 
0.69 ' . 0.21 
0.68 0.21 
0.67 0 .2 
0.67 0 .21 
0 .65 0.2 
.Ch§.§.~ ..... -"--""-~ = 
0 83 








































0 . 11 











Xe ikon DCP-1 Data Col lection Table 
Xe ikon DC P -1 - Banta Digita l Service s 
Cya n Scales 
K ~::-'· C M,!'· y 
100% 0. 79 1 77 ~ 0 .7 0 .3 
90 ... 0 .72 1 51 > 0 .63 • 0 .27 
BO ' 0:-62 1 1 8 0 .55 0.24 
70 'o.52 0 9 4 0 .46 0 .2 
60 0 .45 0 77 0 .4 0 .18 
50 0 .36 0 6 0 .32 0.1 4 1 
40 I .0: 29 0 47 o .2 s - 0 .12 
30 I ., 0 .21 0 32 0 .19 0 .09 ' 
20 ! 0 . 17 0 26 0 :16 0 .08 1 
10 • d). 12 0 1 8 ., 0 .12· 0 .06 
0 0. 07 0 08 o.oa ·· . Q..Jl& 
Xe ikon DC P- 1 · Ban ta Digi tal Services 
Magenta Sca les 
100% 
90 ,:· 
~~ r •. p1,J5, ,. o'.11~ 
60 -.;_o:s2.1;: . .- o-..2;i 
50 , ·o:s2'."::o:ta 
4 Q .. 0)42 -~.0. 16 
30 .:·0!'32·.1 ,; 0 .14 
2 o ·-- , 0;2~-·· . 0:.12 
10 ,!;li:1e~,- 0-:00 
0 : ..::.Q,.QZ.:.....Q.Jl/! 














Xeikon DC P-1 










I 0 0 18 





1:itb'.e 1 . 
1 0 7 ··.' 0 .72 ' 
0 .87 ·····.0 .6 
0 . 7 --~0'.48 ' 
0 .55 0 .37 
0 .4 1 ~ o .2a 
0.3 7 0 .21 · 
0 . 1 9 · ,0 . 12; 
0 .08 __Q_,Q_5 












0 0 5 
- Banta Digital Services 
-r-r--; 
1. 5 1 1 .5 
: 1.«- 1.43 
1.2_7 1.26 ' 
1 .14 1 . 13" 
0.98 0 .96 
" 0 .78 0 .77 
0.59 0 .57 
0.42 0.4 ' 
0.3 1 0 .2 9 
0.18 - 0 .16 
0 :07 Q..04 
Xeikon DC P-1 - Banta DigitaJ Services 





















































(from Banta Digital Servi ces, Needham MA) 
K C M 
0 .78 1 69 · 0 .69 0.44 10% 
0 .76 1 67 , 0 .67 o·. 29 9 
0 .74 1 58 J>' 0 .65 0 .2 8 8 
0.73 1 55 . 0 .65 0 .28 7 
0 .73 1 58 0 .65 0.27 6 
0.72 1 52 0 .63 0. 27 5 r 
0 .7 1 1 5 0 .63 OD! 4 
! - 0 .7 1 47 o.e 0 .27 3 
~ 0 . 71 1 45 0 .62 0 .2 7. 2 
0 .7 1 42 'WO. 62 ~ 0 .27 1 




' 0 .29 1. 49 · ' 0 .9 ' 10% ~ 0 .86 0'3 1 54 >f 0 .95l 9 
0 .85." 0'.29 1 52 __ 0 .93 8 
0 .84 0.28 46 0. 91 
0 .84 . 0.29 45 0 .91 
0 .84 0.2 9 1 43 0.9 
0 .83. • 0 .28 1 4 0.8 91 4 
0 .8 3 ;,. 0. 28 1 4 0, 89. 3 
0.82 0 .28 1 37 0 .87 2 
0 .82 0.28 1 35 0.87; 1 
· ~ .Q.-ll 1 34 0 .8 0 
y 
1 28 10 "1. 0. 2 
1 27 9 0. 2 
1 26 8 0 .18 
1 25 0 . 16 
1 21 0 . 15 
1 19 0 . 13 
1 17 0 . 1 
19 0 .0 9 
19 0 .07 
15 1 0 .06 
14 0 0 .06 
K C M' V K 
I 42 1.43 1'.42 1.,41 10% 0 19 
I 4 2 1. 43 1.43~ 1.,421 9 0 . 18 
1.4!f '~1.48 f .48 8 0 . 16 
1.47 1 .47 . 1;46 · 7 0 . 13 
1 44 1.45 1.45 1.44 6 
1 .46 1.47f' 1.47 . ·1.~61 5 
1 37 -i} 1 :39..;. 1.38 , . 1.3 7 4 
1 36 , ' 1.38 • 1.37 1 .35 3 
1 38 1.39 1.~ 9 1.37j 2 
1 32 1.33 , 1.32 1.31 , 1 
1 33 1 .3 5 1. 1'33 0 




















































Xe ikon OC P-1 - Merl in lnte ma11ona l 
Cyan Sca les 
M-
, -Y 
1 ,. 0 .56 0 .2 1 
1 0 2 0 .16' 0.17• 
0 6 .., 0 .39 0 . 14 
0 67 0 .34" 0 .13 
0 51 0 .2 8 0 . 11 
0 4 1 0.2 3 0. 1 
0 32 _ 0.1 9 0.0 9 
0 22 - 0 .14. 0 .07 
0 1 5 .. 0 .11 0 .06 , 
0 1 1 -- . 0 .09 0 .05 
0 0 8 • 0 .08 ' 0 0 5 
Xe ikon OCP - 1 - Merlin lnt emat1onal 
Magenta Sca les 
0 J 3 
0 3 4 0 .2 4 , 
0 25 -·0.17 
0 1 7 0 . 11 
0 1 2 0.08 
0 0 8 ~ O.,_Q§, 
Xe1kon OCP -1 - Mer11n lnt ema 11onal 
Yellow Scal es 






0 3 4 




Xe ikon OCP -1 - Mer1m lntem at1on a! 
Bla ck Sca les 
Xe1kon DCP- 1 - Merlin lntemaoonaJ 
C IEL'a 'b' Readings 
a · b' 
-26 . 75 -5 5 .56 
68 . 79 3 .56 
-2 .0 7 101.68 
66 .0 7 50 .63 
-5 3 .66 34 . 81 
2 1.8 2 -37 .92 













































K . C 
0 .62 1 3 1 
0 .61 1 29 
0 .59 1 2 5 
0 .59 1 2 3 
0 .59 I 2 4 
0 .59 1 22 
0 .59 1 2 
0 .56 1 13 
0.56 1 1 
0 .54 1 0 6 








1 4 5 
1 45 





M , . - -
0 .54 0 .24 
'- 0 . 53 0 .2 
.,.0 .52 .. 0.19 
0 .51 0 . 19 
0.52 0 . 19 
0 .5 1 0 . 19 
0 .-51 0 .1 9 
.·0.49 0 . 1SJ 
.-..,.0.49 0 . 181 
0.48 0 _1 s 1 
0.48 - .0.18' 
~ 31 • 
27 • ·o .a2 
27 - .o.83 
1 22 .- 0. 79 
1 2 -~o.n. 
1 2 • 0.78 ' 
1 19 0 .78 
1 11 - 0.73 
1 0 9 0.72 
1 0 5 0.7 


























0 .0 9 
0 .0 8 
0 .0 8 
0 .07 
0 .0 6 
0.0 6 
0 .0 6 
0 .0 6 
0 .0 6 
0 .0 5 
76 




















































Agfa Chromapress Graphics Express 
Cyan Scales 
K C M y 
0 .57 I 18 0.49 0 .19 
0'55 I 13 0.48 o:15i 
0 .51 0 99 0.45 0 . t7 
' 0 ,4'4 0 81 0.38 0 .15 0. 311 0 67 0 .33 0 .14 
0.31 0 53 0 .27 0.11 
0.25 0 J I 0 .22 0 .09 
0.18 0 29 0 .16 0 .08 
0.15 0 22 0 . 14 0 .07 
• 0 .1 1 0 I J 0 .11 0 .06 
'0 .07 0 0 8 ·o.~Oj 
Agfa Chromapress Graph ics Express 
Magenta Scales 
~~:~7£G1 M 1 31 ~ti~2-
~ .· :0:zg;· o :23 1 1 J •• OQ.73 . 
• ·: 0 ;&1F - 0 :21 , 03 ' 0 .67 ; 
. o:i;:f> 0 .19 o s1 o .58 . 
IIJ:' Oi52.. 0;:J7 0 7 I -0.48 
I 
6:.t2 0 .15 0 55 0.38 
l ~:~ ., gJ~ g ;; :-' g~ 
-0.17•"' 0 :09 0 2 0 .14 
o.14 - ·o.oa 0 .1s 0 .11 
.,.0 .07 ·".. 0,~;0~,~~~ 0- •~08~ ~ 00 •• 0=6: 
Agfa Chromapress Graphics Express 
Yellow Scales 
I 0 9 
0 93 








0 0 6 
Agfa Chromapress · Graphics Express 
Black Scales 
K 2 "' u -~ 
I 31 , '1.l! t 1.3f 1,3 fj 
~ ;~ ~ O~- :-'~j: ~:~~ , 
0 8 6 ' 0 .87 / 0.87 0 .88 ' 
0 69 0.7 0.7 0 .68 ' 
o 51 .• o,se;, o.5e o .5 
0 4 5 ,., 0.46 0.45 0.441 
o 3 1 : o .33 · 0.32 o .3 
0 2 2 0 .23 0.23 0 .2 f 
0 15 0.15 0.16 0. 14 
0 0 6 _ 0 .07 - 0.07 0 .0 ~ 
Agfa Chromapress . GraphlCS Elqlress 




.3 4 2 







9 4 . 7 
52 .62 
3 8.76 














































K C . 0 .55 I 1 
0 .54 I 11 
0 .53 1 09 
0 .53 1 0 7 
0 .53 I 0 7 
0 .52 I 06 
0 .52 I 06 
0.53 I 0 7 
0 .53 I 06 
0.53 1 07 




0 .76. • 0 .24 
0.77$ 0.24 
0.74 '., 0.23 
0 .76- 0 .23 
0 .74 0 .23 
0 .74 : 0 .23 
0 .7 4:.,,. 0 .23 
0 .73 · 0 .23 
-9.12 _ o 3 
K 
M-
0.48 • 0.261 
0.47 0,J7 
0.48 0 .17 
0.46 0. 17 
0.45 0 .17 
0.45 0.17 
0.45 0.17 
0 . 46 0.1 1 . 
0.46 0.17 
0 .46 g-;i\ 0.46 
M ~., 
1 3 1 0.831 
26 . 9 ,79 
25 0.7 9 
I 28 0 . 79 
21 0.76 ' 
25 -o.n 
19 0.75 
19 0 .74 
I 19 0 .75 
I 15 0 . 73 






















1 . 131 
1. 1 
































~~t 0 14 O.t1 0 15 
't'o.f,1 0 15 
~ .11 0 14 
0 .t 0 13 
, 0,-09 0 12 
?.: ~-09 0 11 
.. )f.69 0 11 
"' .G'.09 0 11 
t o. 01 0 08 
' o. 7 0 08 
M~ y 
0 . 08 . 0 :08 0 13 
0'.08 .~ 0 .08 0 13 
0 '.08 0.08 0 12 
0:08 0.08 0 12 
, .0.08 •:. 0.08 0 . 11 
7£ , 0.08_,'." o ,08 0 . 1 
0 .08l:¥ 0 .08 0 09 
s_ .p.o~ ; ~9--08 0 .0 9 
11.' '1l.os. · 0 : 00 0 .09 
7 ; 0 .08 0 .08 0 0 6 








SCREEN RULINGS AND SCREEN ANGLES 
78 
79 
Screen Ru ling and Screen Angles Table 
SWOP Indigo E-Print Xeikon (Me rl in) Xei kon (BOS) Agfa Chromapress 
Rul ino Anole Rulinq Anqle Rulino Anole Rulinq Anqle Rulinq Anole 
Cyan 133 lpi 1 5 ° 150 lpi 75 ° 150 lpi 7 5 ° 175 lpi 1 5 ° 150 lp i oo 
Maoenta 133 75 150 1 5 150 -7 5 175 75 200 -45 
Yellow 133 90 150 - 7 5 150 -4 5 175 90 150 90 
Black 13 3 45 1 5 0 45 150 15 175 45 200 45 
APPENDIX D 
SOLID INK DENSITIES 
80 
81 













C 0 .60 
0 .i ,, 
0 .20 
0 .00 
Cyan Magenta Yellow Black 
Process Colorants 
a swoP a Indi go a Xcikon (M erlin i a Xcikon (IH)S) a Ch romapress 
Solid Ink Densities Tab le 
SWOP lndiao Xeikon /Merlin) Xeikon /BOS) Chromaoress 
Cvan 1.27 1.09 1.40 1.77 1.18 
Maaenta 1.32 1.10 1.34 1.60 1.31 
Yellow 1.01 0.86 1.24 1.23 1.09 




















-125 -1 00 -75 -5 0 -25 0 25 so 
a* 

























• Indigo E-1-'rint 1000 
• SWO I-' 
M 
100 12 5 
• Xeikon LJCl-'-1 (Merlin ) 
• Xeikon DCP-1 (BOS) 
M • SWO P 
100 125 






















75 100 125 

















-125 -100 -75 -SO -25 0 25 so 75 100 125 
a* 
84 
• Chromap ress 
• SWOP 
• SWOP 
• Indigo E-Pr int 1000 
.a. Xeikon DCP-1 (Merlin) 
• Xe ikon DCP-1 (Bl)S) 
• Agia Chromapress 
85 
CI E L *a*b* Readings 
SWOP Indigo E·Print 1000 Xeikon DCP·1 (Merlin) Xeikon DCP·1 (BOS) Agfa Chromapress 
a· b " a · b " a · b ' a· b' a · b. 
blue 1 9 .35 19 · 3 5 22 · 3 8 2 1 ·36 22 . 39 
........... cyan .. .. .. ·38 ........... ·40 ....... ...... ·.33···· ·- ...... ·39. ____ · 2 7 ____ ,._- 56 ...... -·· ·26 . -~ ·56_ .. ___ ,,·27 ..... ...., __ ·5~1-----t 
oreen ·62 26 · 5 4 22 . 5 4 3 5 ·62 26 ·48 39 
..... magenta ...... _ 68 _·- · ........ ·4 ___ ••••••. 62 ... .. ___ ·3 .. __ .... 69 ____ 4_ ........... .73_ 7 _69 ___ 1 __ -'--~ 
red 62 4 2 59 42 66 5 1 70 56 67 53 
vellow ·6 84 ·6 78 ·2 1 0 2 .3 1 02 .3 95 
APPENDIX F 
DOT GAIN 
for Each Digital Press 
86 



















' ' ' I I I I I I ' I I I 
-------- ~ -------- ~ ----.. --.. ~ -------- ~ ----- ----:- ------- -:- ------- -,. -------- ~ --- ----- ~ --------
I I I I I I t\ I I 
I : \ : : 
1 1 1 1 1 
: \ \ I h,-, ,r,-11, .11 ,\\.1.,.rT,urT, : 
- - - - - - - t - - - - - - - - ~ - - - - - - - - ~ - - - - - - - - ~ - - - - - - - - -:- - - - - - - - -:- - - - - - - - -~ - - - ,- - - - ~ - - - - - - - - ~ - - - - - - - -
\ : : 
\ ' ' 
I I \: I ' ' ' -- -----f------ --~------ .. 1 ................. L .............. .. '\, .............. L .. - - - - .. .. .. 
' : :, : I I \ I 
: \ 
' \ -- - ....... ~- --,-- -~- --- .... .. .. 
\: 
\' 
---- -'- --------' • • • .I ...... • • • • • .I • • • • • • .. • .J .. • • • • • • • .. I .. • • • • • • • .. I .. • ............ • L .. • • • • • • 
'\ 
: ' 
I I I I I I 
\ 
' ' ' \ - - - ... - - - - - - - - .I - - - - - - - - ., - - - - - - - - .J - - - - - - - - _,_ - - - - - - - -·- - - - - - - - - L. - - - - - - - .. r.. - - - - - - - - --~ ---
0/o Dot Area 
---i•---- Cya n --••>-- Magenta -~t:,i'r--- yell ow 
\ 
-----1e,-- 1l lack 
' ~ 
Ca lc ul ated Dot Ga in Data fo r SWOP Press Test 
SWOP Press Test Calc ul ated Dot Ga in 
% Dot Cyan Magent a Yel low Black 
0 0 0 0 0 
10 9.8 8.6 8.5 10.6 
20 14.4 12.8 11.9 16.3 
30 19.1 1 (,. J 14.4 21.0 
4 () 20.3 17.7 16.4 22 .1 
) (J 20.4 18.0 16.3 21.8 
{)() 18.0 15.9 14 .7 19.4 
70 15 .2 12.6 12.6 15.7 
lj() 11.3 9 .8 10 .4 11.9 
CJ (] 6.8 5.6 6.0 6.7 
111(] 0.0 0.0 0.0 0 .0 
87 
88 
CMYK Plate / Press Curves for SWOP Press Test 
1.8 
1.7 
I I I I I I 
-- - - ... - -- ... - - - - - - -- ... - - - -- - - - .J -- - -- - -- .J - - - - - - -- .., __ - -- - -- .., __ - - - - - - _,_ - - - - - -- -·-- - -- - - - ...... - - - - - - -
I I I I I I I I I 
1.6 I I I I I I I I I ... • ............ • ... T • • • • • • • • T - • • • • • • •, • • • • • - - - , - ...... • • • • • ., ......... • • • • • -,• • ............... '"' ... , ......... • • '"'• • •1• ..................... -r .................. ... 
I I I I I I I 
1.5 I I I I I I I I I - ...... - - ......... T - - ... - ............ T - - .................. 1 ........................ 1 - - ...... - ... - ... -i- ...... - - ......... "l- - - ... - ... - ...... , .................. - ... -,- ......... - ...... - -~ - ... - ...... - -
I I I I I I I 
- ---- -- : ----- - -- : -------- :- ---- --- :-- --- --- :- ----- -- :- --------:-- ------ -:- ------- -:-- ------ 1.4 
1 I I I I I I I 
- - - ... -- - - - - -- ... - - - -- - - - ..t. - - - -- - -- ..t. -- - -- - - - .J- - - - - - -- .,_ - - -- - - - -·- - - - - - - - -·-- - -- - - - _.__ - - - - - -
1.3 
I I I I I I I I I 
1.2 
I I I I I I I I 
• • ... • • ... • + ........................ + • • ...... - - - - ,4 - - - - - - - - ,4 - - - - - - - - ~- - - - - - - - ~- - - - - - - - -1- - - - - - - - -1- - - - - - - - - ~ - - - - - - -
;,.. 
1.1 ·;;; 
I I I I I I I I 
I I I I I I I I 
- - - - - T - - - - - - - - i - - - - - - - - , - - - • • • • • , • - - • - - - - "'\ - - - • • • • • -,- • - - • - - • •1• - - - • - • • - r • - • • - • • 
I I I I I I C: 
QI 
0 -:-------- :-------- :-------- :-·------ :---------:--·------:---------: -·-----
1 I I I I I I 
O. Y C: 
.2 - - - - - - J - - - - - - - - J - .. - - - - - - ., - - - - - - - - ., - - - .. - - - - _ , _ - - - - - - - -·- - - - - - - - - L. - - - - - - -' ' ' 
0 .8 i:i 
~ 
I I I I 
- ,4 - - - - - - - - ,4 - - - - - - - - ~ - - - ... - - - - .. - - - - - - - ... -1- - - - - - - - -•- - - - - - - - - ~ - - - - - - -
0.7 .; 
"' 
I I I I 
- - - , - - - - - - - .. , - - - - ... - - - , - - - - - - - - -,- - - .. - - - - -,- - - - - - - - - r- - - .. - .. - -





I I I I I I I 
-------- ~ -------- ~ -------- ~ -------- ~ --------~- ---- - - - ~- - - - - - - - -:- ------- -.- --- 0. 1 
I I I I 
0 
100 90 80 70 60 ,o 40 30 20 10 0 
% Dot Area 
- ---il•i-- cyan --... -- Ma genta ---1_6-- Yel low --ii-- Black 
Dot Area Data for SWOP Press Test 
SWOI' Press Test Dot Area Da ta 
0/o lJot Cya n Magent a Ye ll ow Black 
0 0 0 0 0 
10 0 .09 0 .08 0 .08 0 .10 
20 0. 17 0 .16 O 14 0. 19 
30 0 .26 0 .25 0 .21 0 .29 
40 0 .3 6 0.3 4 o 29 0.40 
50 0 .41, 0 .44 0.37 0 .5 1 
60 0.56 0 .54 0 .45 0 .63 
70 0 .68 0 .64 0 .54 0 .76 
80 0 .8 1 0 .79 0 .6 5 0 .94 
90 0 .99 0 .97 0.76 1 .16 
100 1.14 1.1 8 0 .85 1.44 
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% Dot Area 
• Cyan Magenla 
' ' : I \ 1 I 
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Calculated Dot Gai n Data fo r Indigo E-Print 1000 
Indigo E-Print 1000 Calculated Dot Gain 
% D ot Cyan Magenta Ye llow Black 
0 0 0 0 0 
1() 10.7 8.6 5.3 3.4 
20 14.1 12.2 10 .6 12.0 
30 18.4 13.8 13.7 14.1 
40 1.1 .4 15 .0 14 .R 14.2 
50 12. { 14.3 1 5 .5 15.3 
f,(J 12.2 12.9 20 .0 14.0 
70 10 .R 12.6 16 .5 11.2 
80 6.9 10.2 11.2 8.2 
90 4 .9 4.7 5.3 3 .1 
100 0.0 0.0 0.0 0.0 
89 
90 
CMYK Plate / Press Curves for Indigo E-Print 1000 
' I I I I I I I I 
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100 9 t 60 50 10 0 
% Dot Area 
• Cya n Magenta __ ,.._ __ YL"ll o\\ _ _.,,__ IJ lac k 
Dot Area Data for Indigo E-Print 1000 
Ind igo E-Print 1 000 Do t Area Da ta 
~~ Dot Cyan Magenta Yel low Black 
0 0 0 0 1'1 
10 0.09 0.08 0.06 Q_ l )h 
20 0. 16 0. 15 0. 13 Q. 1 IJ 
JO 0.2 5 0.22 0.2 0. 14 
40 0.29 0.3 0.27 0. 12 
50 0.36 0.38 0.3 5 0 .4J 
60 0 .46 0 .4 7 0 .49 0.54 
70 0. 57 0.6 0. 57 0.66 
80 0.67 0. 74 0.64 0.82 
90 0.85 0.85 0. 71 0.98 
100 1.02 1.03 0.8 1 1.42 
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% Dot Area 
- ---1•._- Cya n Magenta ---,16,._- Yel low --I._- Black 
Calculated Dot Gain Data fo r Xeikon DCP-1 (Merlin ) 
Xeikon DCP-1 (Merlin i Ca lculated Dot Gai n 
% Dot Cya n Magenta Ye llow Black 
0 0 0 0 0 
10 -3 .0 -0.7 1.6 5.3 
20 -4.4 -0.2 4.0 8.3 
JO -1. 1 4.3 7.9 10.8 
40 (, .0 7.7 10.9 14.7 
so 5.9 8.5 12.4 15.5 
60 6.0 7.4 11 .6 13. 1 
70 8.0 8.6 12.5 13.2 
80 5.0 6.6 8.9 9.8 
'JO 3 .0 4.2 6.8 6.9 
100 0.0 0.0 0.0 0.0 
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CMYK Plate / Press Curves fo r Xe ikon DCP-1 (Merlin) 
1. 8 
' ' I I I I I I 
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0.7 .. .. 
I I I I I I ------------------------------------------------------- 0.6 1 I I I I I 
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' (1. 4 
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0 ' ' ' ' I l I I I I --------T·-------T--------,--------,--------~--------~--- ' ' -----.- -- -- - - - -,. ------- 0.2 
I I I I I I ' ---- --- -, --------,-- -- --- -~ -- ------~ ----- ---~--- -- -- -~-------- -.--- --"-------- 0 .1 
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100 90 BO 70 60 50 JO 20 10 0 
% Dot Area 
--<1•a-- Cyan __ ,... __ Magenta --o--- Yell()w --40-- Black 
Dot Area Data for Xeikon DCP-1 (Merlin ) 
Xeikon DCP-1 !M erli ni Dot Area Da ta 
% Dot Cyan Magenta Ye llow Black 
0 0 0 0 0 
10 0.()3 0 .04 0.05 0 .07 
20 0.07 0 .09 0. 11 0 .14 
30 0 .14 0.17 0. 19 o.n 
40 0 .25 0.26 0.28 0.33 
50 (J.33 (J.35 ().38 0.44 
60 0 .43 0.44 0.48 0.54 
70 0 .59 0.59 o.r,4 0.72 
80 0.72 0.74 0.77 0.9 
90 0.94 0 .96 1.02 1.24 
100 1.32 1.26 1.18 1.5 7 
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% Dot Area 
--• .... - cyan Magenl a --6--- Y cl low _.....,,___ lllack 
Calculated Dot Gain Data for Xe ikon DCP-1 (BOS) 
Xeikon DCP-1 IBDSJ Ca lculated Dot Gain 
% Dot Cyan Magenta Yellow Black 
0 0 0 0 0 
10 11 .0 13 .1 21.3 15.1 
20 14.6 21.0 25 .5 24.1 
30 13.3 24.9 29 .2 28 .5 
40 20.5 28 .2 28 .2 12.4 
50 21.3 28 .4 30.8 34.0 
60 21 .2 26 .4 26.7 31.3 
70 18.0 22 .6 22 .6 25 .1 
80 14.0 16.0 15.9 17.2 
90 8 .1 8 .9 8 .8 9.4 
100 0.0 0 .0 0.0 0 .0 
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CMYK Plate / Press Curves for Xeikon DCP-1 (BOS) 
1.6 
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% Dot Area 
- -1•1-- cya n • Mage nta -~,....-- Yellow ---<1>-- Black 
Dot Area Data for Xeikon DCP-1 (BOS) 
Xe ikon DCP-1 IBDSI Dot Area Data 
% Dot Cyan Magenta Ye ll ow Black 
0 0 0 0 0 
10 0 .1 0 .11 0 .15 0 .12 
20 0 .18 0 .22 0 .24 0 .2 4 
30 0 .24 0 .33 (J.35 (J.36 
40 0 .3') 0.47 0.44 O.S2 
50 0 .52 0 .62 0.6 1 0.72 
60 0 .69 0.79 0 .72 0.92 
70 0 .8(, 0 .99 0 .87 1.08 
80 1.1 1.16 0 .98 1.2 
90 1 .43 1.39 1.11 1.38 
100 1 .69 1.5 2 1 .18 1.44 
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% Dot Area 




Ca lcul ated Dot Ga in Data fo r Agfa Chromapress 
Agfa Chromapress Ca lcul ated Dot Gain 
% Dot Cyan Magenta Ye llow Black 
0 0 0 0 0 
1() 4 .0 7.9 8.6 9 .8 
20 9 .9 5.7 10.4 1 2.7 
30 11 .6 15 .1 1 5.3 16.4 
40 17.R 16.6 1 7.5 22.8 
50 20. 1 20 .3 18.4 23 .2 
60 20.7 21 .3 1 7.0 21 .1 
70 18.4 19 .0 1 5.(, 19 .2 
80 15.3 14 .3 12.0 12.9 
90 8 .9 7.0 5.4 7.9 
100 0.0 0.0 0.0 0 .0 
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CMYK Plate / Press Curves for Agfa Chromapress 
1.8 
I I t I I 
.. •••• .. • •,I, .. •• .... ••• .I. .. •• .... ••• .J • • • • • ...... .J ................ -'• • • • • • .... -'• ................ I.• .. •• .. •• .. I.••••••• .. L • .......... .. 1.7 
I I I I I I I I I 
l .G 
I I I t I I I I I --------y·-------·--------,--------,--------,--------,---------,---------1---------~-------
I I I I I I I I I 
I I I I I I I I I 
- - - - • - - - T - - - - - - - - T - - - - - - - - i - - - - - - - - i - - - - - - - - "'I- - - - - - - - "'I- - - - - - - - -,- • - • • - • - -,- - - - - - - - - ,- - - - - - - - 1.5 
I I I I I I I 
- -- ----- : ---- ---- : -------- : ------ -- : - - - - - - - - :- ------- :- ------ - -:- --------:- --------: ------- 1.4 
I I I I I I I I I 
- - - - - - - - .&. - - - - - - - - .&. - - - - - - - - J --------J -------- .J - - - - - - - - ... - - - - - - - - -·- - - - - - - - -·- - - - - - - - - I.. - - - - - - - 1.3 
I I I I I I 
I I I I I I I I 
- - - - • - - - - - - - - • - - - - - - - - .. - - - - - - - - .. - - - - - - - - -4• - - - - - - - -4• - - - - - - - -•- - - - - - - - -·- - - - - - - - -~ - - - - - - - 1.2 
1.1 = ·.; 
C: 
I I I I I I 
I I I I I I I I -------T·-------,------ - -,--------,--------""1---------,---------,----- - --- ,- -------
1 I I I I I I I ., 
0 • • I - • - • • • • • , • - - • • - • • , • • • • • - • • :- • • • • - • • :- • • • • • • • •!• "" • • • • • '"' •:• • • • • - • • •: • • • • - • • 
I I I I I I I 
-----J·-------J---------'---------'---------~--------·---------1..------- 0. 9 C: .!:! 
O.R ti 
1 I I I I I I 
I I I I I 





I I I I I -- , --------,- -------,- --------,- --------,- --------~ -------
I I I I I 
0.6 - - - - - - - - : - - - - - .. - - : - - - . - - - - i - - - - - - - :- - - - - - - - :- - - - - - - - -:- - - - - - - - -:- - - - - - - - -: - - - - - - -' ' 7--- ' ' ' ' ' 0.5 - - - - - - - - .a.. - - • - - - - .&. • - - - - - - - .J. - .. - - - - - - - - - - - .J .. - - - - - - - -·- - - - - - - - -·- - - - - - - - -'- - - - - - - -I I I I I I I 
' ' ' --------•--------•--------~--------~-------- 0. --1 1 I I I 
0. 3 
I I I I I 
••••••••T••••••••T••••••••,••••••••,••••••••~••••••••Y' ... -.ic"-,~ 
I I I I 
0.2 
I I I I I I .......... , ........... T .......... , ............. , ........... , ................ , ............ .. ' ' ---- --- ----,---- ---
I I I I I I I 
- - - - - - - -! - - - - - - .. - ! - - - - - - - - .J - - - - - - - - ~ - - - - - - - - ~ - - - - - - - - ~ - - - - - - - - -:- - - - - - - 0. 1 
I I I I 
0 
100 90 80 70 60 50 40 30 20 10 0 
% Dot Area 
- --t1•1-- Cyan --.--- Magenta --,t:,.\.-- yell ow ---It-- Black 
Dot Area Data for Agfa Chromapress 
Agla Chromaprcss Doi Area Da la 
% Dot Cya n Magenta Ye ll ow Black 
0 0 0 0 0 
10 0.06 0 .08 0 .08 0 .09 
20 0. 14 0. 12 0 .14 0 .1 (, 
31) 0 .21 0 .2 4 o.n 0.25 
40 0 .33 0.33 0.32 0 .39 
50 0.45 0. 4 7 0.42 0 .51 
(,0 0 .59 0.63 0 .52 0 .(,3 
70 0.73 0.79 0 .65 0 .8 
80 0.9 1 0 .95 0.78 0 .9 1 
90 1.05 1 .06 0.87 1 .12 
100 1.1 1 .23 1.03 1.25 
APPENDIX G 
DOT GAIN 
for Each Ink Color 
97 
Dot Gai n Compari son of Digital Presses vs. SWOP 
35.0 
S\r\lOP lo ln<mce 17-2 3% 
30.0 
2.> _o 

















Dot Gain Comparison of Digital Presses vs. SWOP 
(of 50% palch as calcu laled by Murray-Dav ies) 
$WOP to le r,m ce 17-23% $WOP lo lerJ nce 1 ·~-2 1°/., 
Ye llow 
CMYK Colorants of each Print ing Process 
• Indigo • Xeikon !Merlin) • Xeikon IBDS) 
Dot Ga in for D igita l Presses vs. SWOP 
Indigo Xeikon (Merl in) Xe ikon (BOS) 
12.3 5.9 21.3 
14 .3 8.5 28.4 
15.5 12.4 30.8 
15.3 15.5 34.0 
98 
$WOP lolerdnn ~ 1 Y-25% 
81.Jck 
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% Dot Area 
: \ : 11.,,, ,r,-.r,, .ii ,\\ ~ ·, 1111u1n 
- - - - I. - - - - - - - .. x. - - - - - - - - • - - - - - - - -
'\ : \ 
' \ 
\ 
--·---- ::,,\ \ ( ) ~· ----,•,.....-- XE- 11..:on !i\\ l ---,9--- Xe,kon 113[)5/ 
Ca lcu lated Dot Gai n Data fo r the Cyan Inks 
CYAN INK Calculated Dot Gain 
% Dot Indigo Xeikon IMI I Xeikon IBDS::::hromapress SWOP 
0 0 0 0 0 0 
10 10 . 7 -3 .0 11.0 4 .0 10 .2 
20 14 .1 -4.4 14.6 99 14 q 
30 18 .4 -1.1 13.3 1 1 .6 18 .h 
40 13 .9 6.0 20.5 17 .8 20 .7 
50 12 .3 5 .9 21.3 20 .1 20.4 
60 12.2 6.0 21 .2 20 .7 18 .1 
70 10 .8 8.0 18 .0 18.4 1 5 .3 
80 6.9 5.0 14.0 15 .3 11.1 
90 4 .9 3 .0 8.3 8 .9 r,.8 
100 0 .0 0 .0 0.0 0 .0 0 .0 
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% Dot Area 
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Dot Area Data for Cyan In ks 
CYAN INKS Dot Area Data 
% Dot Indigo Xe ikon IM II Xe ikon IB DS::::hromapress SWOP 
0 0 0 0 0 0 
10 0 .09 0 .03 0 .1 0 .06 0 .0 9 
20 0 .1 (, 0 .07 0 .18 0 .14 0 .17 
lll 1)25 0 .14 0 .24 0 .2 1 0 .26 
40 I) )') 0 .25 0 .3 ') 0 .31 0 .1 (, 
50 II. l 6 0. 33 0 .52 0 .4 5 0 .46 
60 0 .4 6 0 .4 J 0 .69 0 .59 0 .56 
70 0 .57 O.S'l 0 .86 0 .71 O.G8 
80 0 .67 0 .72 1.1 0 .9 1 0 .81 
90 0 .85 0 .94 1.43 1.05 0 .9'l 
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% Dot Area 
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Calculated Dot Gain Data fo r the Magenta Inks 
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MAGENTA INK Calcu lated Dot Cain 
% Dot lndigr, Xeikon 'Ml , lxeikon IBDS::::hromapress SWOP 
0 I) 0 0 0 0 
1(1 ru) -0.~ 13 .1 7 ':l 8 .0 
2n 1 2 .2 -()_2 21.0 S.7 no 
30 1 LK 4 ,, 24 .9 1 5.1 16 .9 
40 1 S _I) ;_; 28 .2 1 <iJ, 18 .1 
50 14. l 8.5 28.4 20 .3 18 2 
60 12 y 7.4 26.4 21.3 16 .2 
70 1 2.r, 8.b 22.6 19.0 12 .5 
80 10.2 6.6 16.0 14 .3 9.7 
'lO 4 .7 4 .2 8.9 7.0 s.r, 
100 0 .0 0.0 0.0 0 .0 0 .0 
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Dot Area Data for the Magenta In ks 
MAGENTA INKS Dot AreJ DJ LJ 
% Doi Indigo Xei kon IMI I IXeikon IBDS::.: hromapress SWOP 
0 0 0 0 0 0 
10 CJ .ll8 0.04 0 .11 0 .08 0 .08 
20 0 . 1 'i 0 .0'1 0 .22 0 .12 0 .16 
.\II 11 .21 ll . 17 O.JJ CJ .14 0. 15 
4D ().) 0 . 21, 0.47 o.:n 0 .3 4 
so 038 ru5 0.61 0.47 0.44 
611 0 .47 0.44 0.79 IJ .6J 0 .54 
70 o.r, 0 .59 0 .99 0 .79 0 . (,4 
80 0 .74 0 .74 1 .16 ll .95 0.79 
'10 0 .85 0 .% 1.39 1 .0(, 0 .97 
1 ()(j 1 .03 1 .26 152 1. 23 1 .18 
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Calculated Dot Gain Data for the Yellow Inks 
YELLOW INK Calculated Dot Ga in 
o: Dn1 Indigo Xe ikon IMI I Xei kon IBDS::::hromapress SWOP 
n 0 0 0 0 0 
10 5.3 1 .6 21.3 8 .6 9.6 
20 10.6 4 .0 25.5 10 .4 12. 1 
30 13 .7 7.9 29 .2 15.3 14 .6 
40 14.8 10.9 28.2 17.5 16.7 
50 15.5 12 .4 30.8 18. 4 16.8 
60 20.0 11 .6 26.7 17.0 15 .1 
70 16.5 12.5 22 .6 15.6 12 .9 
80 11 .2 8.9 15.9 12.0 10 .4 
90 5.3 6.8 8 .8 5.4 6.2 
100 0 .0 0.0 0.0 0.0 0.0 
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YELLOW INKS Dot Area Data 
% Dot Indigo Xeikon !MI i IXeikon IBDS.:::hromapress SWOP 
0 0 0 0 0 0 
10 0.06 0.05 0. 15 0.08 0.08 
20 0. 13 0. 11 0 .24 0. 14 0 .14 
30 (J.2 0. 19 0.3 5 0.23 0 .2 1 
40 0 .2 7 0.28 0 .44 0 .32 o.n 
50 ().35 ().38 0.6 1 0 .42 0.37 
6() 0.49 0 .48 0.72 0 .5 2 0.45 
70 0 .57 0 .64 0 .87 o.r,s 0.54 
80 0.6 4 0.77 0 .98 0.78 0 .65 
go 0.7 1 1.02 1.11 0.87 () _7(, 
100 0 .8 1 1.1 8 1.18 1 .03 0 .8 5 
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Calcu lated Dot Ga in Data fo r the Black In ks 
BLACK INK Calculated Dot Gain 
~
1
0 Dot Indigo Xeikon IM II Xe ikon IBDs::::h romapress 
0 0 0 0 0 
10 3.4 5.3 15. 1 9.8 
20 12.0 8.3 24 .1 12.7 
30 14.1 10.8 28 .5 16 .4 
40 14 .2 14 .7 32 .4 22.8 
50 15.3 15 .5 34.0 23.2 
60 14.0 13. 1 31.3 21 .1 
70 11. 2 13 .2 25 .1 19 .2 
80 8.2 9.8 1 7.2 12.9 
90 3 .1 6.9 9.4 7 .9 
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Dot A rea Data fo r the Bl ac k Inks 
BLACK INKS Dot Area Data 
% Dot Indigo Xe ikon IMI I Xe ikon IBDS::::hromapress SWOP 
0 0 0 0 0 0 
HJ 0 .06 0 .07 0 .1 2 0.09 0 .1 
20 0 .1 r, 0 .14 0 .24 0 .16 0 .1 q 
lll 0 .1 4 0 .22 0 .3 6 0 .25 0 .19 
40 0,32 0 .33 0 .5 2 039 0 .4 
50 0 .4 3 0. 44 0 .72 0 .5 1 0 .51 
60 0 54 0 .54 0 .91 0 63 0 .63 
70 () .(,(, 0 . 72 1 .08 0 .8 0 ,7(, 
80 0 .81 0 .9 1 .1 0 .9 1 0 .94 
9 0 0 .9 8 1 .24 1.38 1 .1 2 1 .H, 
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This book was produced in partial fulfillment of the thesis requirements for 
the degree of Master's of Science in the School of Printing Management 
and Sciences (SPMS) at Rochester Institute of Technology (RJT). The pho-
tographs were contributed by students of the School of Photographic Arts 
and Sciences (SPAS) at RJT for non-exclusive reproduction rights for the 
purposes of se lf-promotion. for promotion of the School and for the 
graduate thesis project 
Copyright r;;, 1()96 by Jennifer Kerrigan All rights Reserved . 
No part of this book may be reproduced. stored in a retrieval system. or 
transmitted in any form. or by any means. electronic or mechanical. 
including photocopying. recording or otherwise. without prior written 
permission of the publisher and photographers. 
Photographs contributed by SPAS students. Design by Jennifer Kerrigan . 
Typography by Timothy Conroy. Published by Jennifer Kerrigan of 
ForEver Green Press. Distributed by the publisher and School of 
Photographic Arts and Sciences at Rochester Institute ofTechnology. 
Printed in the United States of America September 19<)6 First Edition . 
"A computer has never created 'design.' It did not go to design school. 
It does not understand the human psyche. And it cannot expound 
on rhe virtues (or inconsistencies) of Nietzsche. 
'The computer is a modern design tool. but to use it well you 
muse be a designer adept ar not only placement and aesthetic. 
but the idiosyncrasies of tire machine ... 
~ REGINA RUBINO 
INTRODUCTION 
IE SCHOOL OF PHOTOGRAPHIC ARTS AND SCIENCES 
(SPAS) offers a rich and extraordinarily diverse environment in 
which to develop the creative possibilities afforded by the study 
of photography. film. video. science and fine art. 
Every day. over 900 undergraduate and graduate students im-
merse themselves in new photographic imaging technologies. 
exploring disciplines ranging from traditional silver halide to 
cutting-edge digital and electronic manipulation. 
Known for a focus on career-oriented education. the School of 
Photographic Arts and Sciences has gained a national reputa-
tion for excellence in programs that fully explore the art and 
technology of photography. 
The School of Photographic Arts and Sciences is one of four 
schools within the College of Imaging Arts and Sciences at 
Rochester Institute ofTechnology. 
School of Photographic Arts and Sciences 
Six departments comprise the SPAS community. enlisting the 
experience and vision of approximately 45 full -time faculty and 
including an additional 12-20 adjunct faculty in specialty areas. 
The faculty are unique in their passion for the photographic 
medium. and all are active professionally. in their fields 
Upon graduation. graduates join a prestigious group of RIT 
alumni that includes many of the top national and international 
photographers and filmmakers . The SPAS alumni database 
includes over 5.000 graduates who are active in every aspect of 
professional photography. 
To date. SPAS graduates have won an Emmy Award. and seven 
Pulitzer Prizes in photojournalism. 
For more information about SPAS or RIT. contact by phone 
716475.2770. fax 716475 .5804 or visit the World Wide Web at: 
http://www.rit.edu. 
IE SCHOOL OF PRINTING MANAGEMENT AND 
Sciences (SPMS). another of the four schools within the College 
of Imaging Arts and Sciences at RIT . is known as the premier 
graphic arts educational institution in the world . 
Because the graphic arts industry is undergoing massive tech-
nological changes and increases in productivity by about $IO bil-
lion annually. there is tremendous need for employees who are 
better educated than in the past and who are highly flexible and 
innovative in decision making. RIT and SPMS recognize this trend 
and orient its education toward technical production and man-
agement positions in the multifaceted publishing industry. 
Students worldwide are attracted by the faculty's international 
reputation. the advanced technology available to students. the 
variety of courses and prominent colloquia speakers. There are 
over 250 undergraduate students enrolled in four bachelor of sci-
ence programs: printing management. printing and applied 
School of Printing Management and Sciences 
computer science. printing systems. and newspaper operations 
management. Approximately 90 graduate students are enrolled 
in one of the three master of science programs available: graphic 
arts publishing. graphic arts systems. and printing technology 
The school is equipped with state-of-the-art printing facilities. val-
ued at $33 million . The facilities include 15 labs containing color 
electronic prepress systems. commercial and publication presses. 
desktop publishing systems. modern bindery facilities. and the 
spectrum of laboratory testing and measuring instruments. 
Today. some 4 .000 alumni are employed in the printing industry. 
anywhere from running their own printing companies to serving 
as directors of quality control for national newspapers. 
For more information about SPMS or RIT. contact by phone 
716.475 5955. fax 716-475 7029 or visit the World Wide Web at: 
http://www.rit.edu. 
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